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Chapter 2.1. 0630p apxurexTypsl 4.4BSD

2.1.1. CuctemHsbIe cepBUCHI 4.4BSD u saapo

Snpo 4.4BSD mpefocTaBJisieT YeThIpe OCHOBHBIX CHCTEMHBIX CepBHCa: IpoIecchl, (arIoBYIO
cucTeMy, KOMMYHUKAIIUU U 3allyCK CHUCTeMBL. JTOT pasfes IIepeuyuncyseT, B KaKOM MeCTe 3TOU
KHUTHY OIIMCaHa KakKaast U3 9TUX CIYXKO.

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
IpuMepy, partyoBoi crcTeMe, CeTeBBIM IIPOTOKOJIaM). SIIpo IIpeiocTaBIsieT OCHOBHBIE CUCTEMHBIE
yCJIYTH; OHO CO37laeT IIPOIlecChl W YIIpaBJIsseT WUMH, IIPeoCTaBsieT QYHKIIUM JJI1 AOCTyHa K
¢aiioBoi cucTteme U ciayk6aMm cBg3u. Takue QYHKIIMM, Ha3blBaeMble CUCMEMHbIMU 8bl1308AMU,



IOOCTYIIHBI IIpoIieccaM II0JIb30BaTeslell B BHjle OHMOJIMOTEUHBIX ITOAIPOrpaMM. JTH CHUCTEMHBbIe
BBI3OBBI SIBJISIIOTCS €JUHCTBEHHBIM CIIOCOO0M JOCTyIla K TaKHUM yciayram. IIofpo6HO MeXaHHU3M
paboThl CHCTEMHBIX BBI30BOB JlaeTcs B IyiaBe 3, BMeCTe C OIIMCAaHHEM HEKOTOPBIX MeXaHHU3MOB
s7ipa, paboTa KOTOPBIX He IBJIsIeTC IIPSIMBIM Pe3yJIbTaTOM IIPOLIecca, BBIIIOIHIOIET0 CHCTeMHBIN
BBI30B.

SA0po, TI0 TPaAUITUOHHOM TEPMHHOJIOTHUH OIEePAIlMOHHBIX CHUCTEM, SIBJISIETCS MaJIEeHBKUM KYCKOM
IIPOTPAaMMHOT0 00ecIledeHUsl, KOTOPOe IIPeJOCTaB/sIeT TOJHKO MHUHHMAJIbLHBIA HA00p YCIIVT,
HeOOXOAVMBIN [UI1 peasd3aliuyd [OIIOJHUTEJNbHBIX CIy>KO OIlepalfMOHHONM CHUCTeMBL. B
COBpeMeHHBIX HCCJIeIOBaTeJIbCKUX OIlepPallMOHHBIX CHUCTeMaxX - TaKux, Kak Chorus [Rozier et al,
1988], Mach [Accetta et al, 1986], Tunis [Ewens et al, 1985], m V Kernel [Cheriton, 1988] - Takoe
pasgeseHre (QYHKIIMOHAJIHLHOCTH BBIIIOJTHEHO He TOJIBKO JIOTMUeCKH. Takue Ciay»KObI, Kak
dalyIoBble CHUCTEMBI U CeTeBble IIPOTOKOJIBI, BBIIIOJHEHBl B BHUJE NPUKIAJHBIX IIPOIECCOB
KJIMEHTOB sI/Ipa WJIM 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
pasuursg MeyKAy aJpecHBIM IPOCTPAHCTBOM IIOJIb30BaTesd M sapa [Ritchie, 1988]. Momia 6b1
OBITH IIpHU/IyMaHa CrcTeMa oOMeHa COOOIeHUAMM KaK peaJbHO peajiusdyeMasi MOJeJIb IIPOIeCcCOB
dfpa ¥ II0Jb30BaTesd. /Ijid IIPOCTOTHI U YBeJIWYeHUs IIPOU3BOAUTEJIBLHOCTH OBLIO BBIOPAaHO
MOHOJIUTHOe g7po0. K ToMy ’Ke paHHUe gipa ObLIM MaJIeHbKUMU; BKIKUeHMe TaKUX CIY>KO0, KaK
ceTeBble KOMMYHUKAIUY, B S/IP0 YBEJIUUYWIO er0 pasMep. CoBpeMeHHble TeHJEHIIUU B 06J1aCTU
OIlepaIliMOHHBIX CUCTEM CBOJATCI K YMEHBIIIEHUIO pasMepa s/ipa 3a CYeT IlepeBojia TaAKUX CIY>KO B
I10JIb30BaTeJILCKOE afpecHOe IIPOCTPAaHCTBO.

[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:

» Ba3oBrle yCayrm sigpa: o6paboTka TaWMepoB M CHCTEMHOTO TaiiMepa, yIIpaBJIeHHe



JECKPHUIITOPaMH4 U IIpOorecCaMu

° HOI{/IEP)KK& YIIpaBJIEHUS ITIaMATBIO: IIOAKAYKa XU BBIT'PY3Ka

* Ob6mrecucTeMHble HWHTepPQENCh: BBOJ/BBIBOJ], yIIpaBJeHUE

onepaunﬁ, BBITIO/JTHAEMBIX Hal A€CKPUIITOPaMU

» daiyioBasd cucTeMa: ¢pamabl, KaTaJory, mpeobpasoBaHre MapIIPyTOB, OJIOKMPOBKa GalyioB U

yIpaBjeHHe 6ydepoM BBO/A/BBIBOIA

* Ilogmep>kka paboThl C TepMHUHAJIaMHU: ApadiBep TepMHUHAJIbHOIO HHTepdeica U PpeKUMBI

paboThI TEPMUHAJIBLHOTO KaHaJla

° CJIy>K6BI MEJKIIPOIIECCHOTO BSaI/IMO,I[EI‘/JICTBI/IHZ COKETBI

° Ho,a/:gepmxa CeTeBbIX KOMMYHHKaHHﬁZ KOMMYHUKAITMUOHHBIE IIPOTOKOJIBI H O6H.I€C€T€BBI€

CJIY>KOBI, TaKHe, KaK MapIIpyTHU3aIius

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

KaTeropus
¢aiiyibl 3ar0JI0BKOB
UHUIIHMAIU3aIIUsAg

CIIYy>KOBI pa

ob1recucTeMHble UHTEP(EUCHI

MEeJKIIPOIlecCHOoe
B3aUMOJIeUCTBUE

paboTa c TepMUHaJIaMU
BUpPTyaJIbHasI IaMsATh
ylpasJieHHe vnode

uMeHOBaHUe GparIoBOM
CUCTEeMBI

XpaHeHHUe GamIoB

XpaHeHHe log-CTPYKTYp
XpaHeHMte Ha OCHOBe IIaMATH
¢aiyioBas cucreMa cd9660

pasryHble GparioBble
cucteMsl (10)

ceTeBas ¢aroBas cucTeMa
ceTeBOe B3aUMO/[eHICTBUE
IIPOTOKOJIBI internet
IIPOTOKOJIBI ISO
IIPOTOKOJIBI X.25

IIPOTOKOJIBI XNS

Ko/tmyecTBO CTPOK KOZIa
9,393
1,107
8,793
4,782
4,540

3,911
11,813
7,954
6,550

4,365
4,337
645
4,177
12,695

17,199
8,630
11,984
23,924
10,626
5,192

IIpoIeHT OT BCero siipa
4.6
0.6
4.4
2.4
2.2

1.9
5.8
3.9
3.2

2.2
2.1
0.3
2.1
6.3

8.5
4.3
3.9
11.8
5.3
2.6

U MYJbTHILUIEKCHPOBaHUE



KaTeropus KosinyecTBO CTPOK KO a IIponeHT OT BCETO sAApa

BCero MalllMHHO-He3aBucuMas 162,617 80.4
4acThb

bojsibmiag 4acTh IIPOrpaMMHOTO obecriedyeHUsI B 3THX KaTeropudax 4dBJIdeTCd MallXlHHO-
He3aBHUCHUMOU U IIepeHoCHuMa MeXy Pa3JIMYHbIMU allllapaTHBIMHU aPXUTEKTYpaMH.

MaIuHHO-3aBUCUMbIe acleKThl s/ipa OTAeJIeHbl OT OCHOBHOTrO KO/la. B 4aCTHOCTH, HU B OJHOH
YaCTH MAIIMHHO-HE3aBUCHMOIO KO/la He COIEpP)KUTCS KO/a, 3aBHUCHUMOTO0 OT KOHKPETHOM
apxuTeKTyphl. Korma TpebyeTcs IIpOU3BECTH JeUCTBUS, 3aBUCUMBIe 0T apXUTEKTYphl, MAIlllUHHO-
He3aBUCHUMBIA KOJI BBHI3bIBAeT OQYHKIIHMI, 3aBHCUMYH OT apXUTEKTyphl MaIIMHBI, KOTOpas
HaxXxO[UTCI B MAaIlIMHHO-3aBUCHUMOM 4YaCTH Koja. MaIlllMHHO-3aBUCUMOe IIPOrpaMMHOeE
obecIieueHUe BKJIIOYUAET B ceOd

* HU3KOYpOBHEBEIE AEUCTBUS 110 3aITYCKY CUCTEMBI

* O6paboTKa UCKIIUYUTEIbHBIX CUTyaIluN U IIpephIBaHUN

* HHU3KOypOBHEBBIE MaHUITYJIAIIMH IIPOIECCOM BO BpeMs paboThI

o KoHbUTypaIliugd 1 THUITUaJIU3aIlvd allllapaTHBIX VCTPOMCTB
ypary 1 i y

* IlopmeprKKa yCTPOMCTB BBO/Ia/BBIBOIa BO BpeMs pab0ThI

Tabauua 2. MAUWUHHO-3a8UCUMOE Npo2pamMMmHoe obecneueHue 019 HP300 6 siope 4.4BSD

KarTeropus KosinyecTBO CTPOK KO a IIponeHT OT BCETO sAApa
MalllMHHO-3aBHUCUMbIE 1,562 0.8

3aroJIOBKU

3aroJIOBKH JpaiBEPOB 3,495 1.7

YCTPOMCTB

HCXO[HBIE TeKCTHI ApariBepoB 17,506 8.7

YCTPOMCTB

BUpPTyaJIbHas IaMAThb 3,087 1.5

oCTaJIbHasI MalllMHHO- 6,287 3.1

3aBHCHMad 4aCThb

IIpoleyphl Ha acceMbiiepe 3,014 1.5
COBMeCTHMOCTEL ¢ HP/UX 4,683 2.3
BCEro MalllMHHO-3aBHCUMas] 39,634 19.6
4acTh

MalllMHHO-He3aBUCUMOe IIporpaMMHOe oOecrieueHue B siape 4.4BSD cymMMapusyeT MAaIIMHHO-
HEe3aBUCHUMBIN KOJ, KOTOPBIH cocTaBjdeT sapo 4.4BSD mia HP300. Yumcia BO BTOPOM KOJIOHKeE
0003Ha4yalT KOJMYECTBO CTPOK MCXOJHOIO Koja Ha A3blKe C, 3aroJIoBOYHbIX GamjoB U
acceMbiiepHOro koza. IIpakTH4YeCKH BeChb KOJ| sifjpa HAIlMCaH Ha s3blKe IIporpaMMHUpoBaHus 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 Iofnepxkky HP/UX M yCcTpOMCTB, cocTaBjsgeT MeHee 6.9



IIPOITeHTA sIIpa.

JInmp MaJjiasg 4acTh sApa OTBedaeT 3a MHUIIMAIU3AIIAI0 CUCTeMBI. ITOT KOJ HCII0JIb3yeTCd IIPH
HA4a/bHOU 3a2py3ke CHUCTeMBI I Ilepexoja B paboyuil peXKMM M OTBedYaeT 3a HaCTPOUKY
alnrapaTHOro M IIPOrpaMMHOIO OKpy’KeHuUs snpa (oopatureck K ItaBe 14). HekoTopsble
OIlepalfMOHHbIEe CUCTEeMBI (0CO6EHHO Te, UTO OrpaHUYeHbl 00beMOM G(HU3UYECKOM NaMATH)
BBIIIOJIHAOT JeMCTBUA 110 BBITPY3Ke HJIM NepeKpblimuto IIPOrpaMMHOTO0 KOZ@, BBIIIOJIHAIOIET0 9TH
OYHKIIUM, II0CIe OKOHYaHWA ero paboTsl. fAxpo 4.4BSD He paboTaeT IIOBTOPHO C IIaMATBHIO,
HUCII0JIb30BAaHHOM HadaJIbHBIM KOZOM, IIOTOMY YTO 3TOT 00beM IIaMATHU cocTaBigeT MeHee 0.5
IIPOLIEHTOB PEeCypcoB s[pa, HUCII0JIb3yeMbIX Ha TUIIMYHOM MalllkHe. TaxKe HayaJbHBIM KOJ He
HaXOJUTCS TOJIBLKO B O[{HOM MecCTe s/ipa - OH paccpe0TOYeH Be3ie, ¥ 00bIYHO II0SIBJIAETCS TaM, Ifje
JIOTUYEeCKHU CBA3aH C 00 beKTOM UHHUIIHaIU3alAH.

2.1.3. Ciry>k0b1 Aipa

PasrpaHuuyeHre MeXX[y KOZOM YPOBHeH s/pa U II0JIb30BaTessd 06eclieurBaeTcsd alllapaTHBIMU
MeTO/laMH, IIpefloCTaB/sIeMbIMU 000pyZOoBaHUEeM. Sapo paboTaeT B OTAEJbHOM aJpeCHOM
IIPOCTPAHCTBE, KOTOPOe HeJOCTYIIHO IIpolieccaM II0Jb30BaTe . IIpuBHIErHpOBaHHEIE OII€PaITHH
- TakKue, KaK OCYIlleCTBJIEHHEe BBOJa/BBIBOZla M OCTAaHOBKAa MOAyJA IIeHTPAaJIbHOIO IIpolieccopa
(CPU) - moCTyIHEBI TOJIBKO AApy. IIpMIoyKeHUs [eJaloT 3alpoChl sIAPYy Ha JOCTYII K ero cepBHcaM
IIPHU IIOMOIIH CUCMEMHbIX 8bl30808. CHCTEMHEIe BBI3OBBI HCIIOJIL3YIOTCA /I YKasaHHUA Apy Ha
BBITIOJTHEHME KaK CJIOKHBIX OIlepalitii, TAKUX, KaK 3allMCh JaHHBIX BO BTOPUYHBINA HOCUTEJIb, TaK
U IPOCTBIX, TAKUX, KaK II0JIyYeHHe TeKYIero BpeMeHH. Bce CHMCTeMHEBIe BBI3OBBI BBIIIOJTHSIOTCSA
CUHXPOHHO C IIpHIOKeHHeM: IIpuiio)keHue He OyfeT IIPOLOJDKATh paboTy, IIOKa sSApo He
BBIIIOJIHUT JIeMCTBUs, COOTBETCTBYIOIIE CHCTEMHOMY BBI3OBY. SIpO MOJXKeT 3aBepIIUTh
HEKOTOpEIe OIlepalluH, CBsI3aHHBLIe C CHCTeMHBIM BBI30BOM, IIOCJIE€ €r0 OKOHYaHHs. HaIrpumep,
CUCTEMHBIM BBI30B Write OyZeT KOIIMPOBATh 3allMChblBaeMble IaHHBIE OT I10J1b30BaTeIbCKOIO
mporecca B Oydep sapa, IIOKa IIPOIleCcC HAXOAUTCA B OKUJAHUU, HO, KaK IIpaBUJIO, OyzeT
HeMe/lJIEHHO 3aBepIlaThCs 10 TOTO0, Kak O0ydep s/ipa peaJlbHO Oy/ieT 3allkMcaH Ha JUCK.

CrucTeMHBIM BBI3OB OOBIYHO peaiM3yeTcd KaK alllapaTHoe IIpepblBaHHe, KOTOpOe H3MeHseT
pexxuM pab6otel CPU © Tekyllee o0TOOpa’keHHe aJpecHOr0 IIPOCTpaHCTBa. IlapaMeTpsl,
IepefaBaeMble II0JIL30BaTeJIAIMU CHCTEMHBLIM BBI30BaM, Ilepel MCII0JIbE30BaHHEM IIPOBEPSIOTCSH
aapoMm. Takas IIpoBepKa o6eclieuruBaeT 11eJI0OCTHOCTh CUCTEMEI. Bce IlapaMeTpsl, Ilepe/laBaeMble B
SIPO, KOIIUPYIOTCA B aZfpeCHOEe IIPOCTPaHCTBO A/1pa, I TOT0, YTOOHI IIPOBepeHHbIe ITapaMeTphl He
MOIJIM OBITH U3MEHEHbl B pe3ysbTaTe II0O0YHOIO JEMCTBUS CUCTEMHOIO BBI30Ba. Pe3ysbTaThl
BBIIIOJIHEHUSI CHCTEMHOI'0 BBI30Ba BO3BpalllalOTCAd SAPOM JIMO0 B alllapaTHBIX perucrpax, Jubo
KOIIMpOBaHUEM UX 3HaUeHUU B 006JIaCTU IIaMITH, YKadaHHBIe I10JIb30BaTesleM. Kak U IrapamMeTphl,
IepefaHHble B SApO, ajgpeca, UCIOJb3yeMble I BO3BpallleHUs pe3yIbTaTOB, NOJ/DKHBI OBITH
IIPOBEPEHEI Ha TO, UYTO OHU SIBJIAIOTCH YacCThI0 aJpeCcHOr0 IIPOCTPaHCTBa IpUIoKeHUud. Ecau mpu
00paboTKe CHCTEMHOIO BBI30BA SAAPOM BO3HHKAaeT OIIMOKA, KOJ OIIMOKHA BO3BpalljaeTcs
I10JIb30BaTeJl0. B cilydae sg3bIKa IporpaMMupoBaHUs C KOJ 3TOM OIIMOKHU COXpaHseTcs B
[JI06a/IbHOU ITepeMeHHOM errno, a QyHKITUA, COOTBETCTBYIOIasl CHCTEMHOMY BBI3OBY, BO3BpalllaeT
B KayecTBe pe3yJbTaTa 3HaueHue -1.

ITosib30BaTesIbCKUE IIPUJIOKEHUS U AP0 paboTarT He3aBUCUMO JAPYT OT Apyra. 4.4BSD He XpaHUT
yIIpaBJIgolue 6JI0KH BBOZA/BhIBOJA U JPyTHe CBI3aHHBIE C OIlePaljiOHHOM CUCTEMOM CTPYKTYPHI
JaHHBIX B aJpeCcHOM IIPOCTPaHCTBe IPHI0KeHHA. Ka’kgoMy II0/Ib30BaTe/IECKOMY IIPHJIOXKEHHIO



IIPeI0CTaBJIIeTCSI HE3aBUCHUMOE a/IpeCHOe IIPOCTPAHCTBO, B KOTOPOM OHO U BBIIIOJIHSIETCS. SITPO
BBIIIOJIHSIET GOJIBIITMHCTBO VIIPABJISIONIUX NeHMCTBUM, TaKUX, KaK IIPUOCTAaHOBKA IIpollecca Ha
BpeMs BBIIIOJTHEHHS IPYTOT0, HE3aMEeTHO /IS YYaCTBYIOIIHX ITPOITECCOB.

2.1.4. ViipaBjieHHe IporeccaMu

4.4BSD moppmep>kyvBaeT MHOI03aJayHOCTh. Ka’kmad 3amadya WM BBIIOJIHSIOIIUNCA II0TOK
HasweIBaeTca npoueccom. Konmexkcm tporitecca 4.4BSD cOCTOUT U3 COCTOSHUS I10JIb30BaTEJILCKOTO
YPOBHY, BKJIOYasg COLep KMMOe €ero aJpecHoro IIPOoCTpaHCTBA M OKPYXeHUs BpeMeHU
BBIIIOJIHEHU, U COCTOSIHUS YPOBHSA A7pa, B KOTOPBIM BKJIIOYAIOTCH ITapaMeTphl IVIAaHUPOBITUKA
3ajlay, YIpaBJLIOIIHe Pecypchl U HUAeHTHQUITHUpPYIOIasd UHGopMaIisa. B KOHTEKCT BKJIHOYAETCA
BCe, UTO UCIIOJIb3yeTCsd AApOM IIPU IpefoCTaBJIeHUU CBOUX CEPBUCOB IIpolieccy. Ilosb3oBaTenu
MOTYT CO3JaBaThb IIPOIIECCH], YIIPABJATHL KX BBIIIOJHEHWEeM H II0Jy4YaTh yBeJOMJIEHUSA IIPU
HU3MEHEHHU COCTOSHHUSA BBIIIOJIHEHHU IIpoIieccoB. KaskgoMy IIpolleccy HasHadyaeTCsd YHUKAJIbHOe
4HCJI0, Ha3blBaeMoe udeHmugpuxkamopom npouecca (PID). ITO YHCIO HCIOIB3YETCH SAPOM IS
UIeHTUOUKAIIMM IIpollecca IPHU COOOIIEHUU II0JIh30BaTeJ 0 00 M3MEeHEHHUH er0 COCTOSIHHUS, U
II0JIb30BaTeJsIeM [JIs1 YKa3aHUd IIpoliecca B CUCTEMHOM BBI3OBe.

Snpo cosmaer Iportecc, AyO6JaUpPysT KOHTEKCT APYroro Iporiecca. HOBBIM IIpoIiecCc CUUTaeTCs
NOPOAHCOEHHBIM NPOULCCOM HUCXOJHOTO poOumMenbcKko2o npouecca. KOHTEKCT, KOIIUPYeMbI B X0fe
CO3/JaHU TIPoIlecca, BKIUaeT KaK COCTOsIHHE BBHIITOJTHEHUS IIPOoIlecca YPOBHS IIOJIb30BaTeJ s, TaK
U CUCTEeMHOE COCTOSIHME IIpoIfecca, yIIpaBjsgeMoe I1poM. Ba’KHble KOMIIOHEHTHI COCTOSHUA dapa
OIlMCaHbI B I1aBe 4.

arent
OCess

Jfork

PucyHok 1. JKusHeHHblll YUK npouecca

JKM3HeHHBIM ITUKJI IIporiecca u3obpakeH Ha JKM3HeHHBIM IMKJI Iporiecca. IIpollecc MOKeT
CO37laTh HOBBIM IIPOIECC, KOTOPHIM SIBJISeTCS KOIIMEeH MCXOZHOTO IIpoIlecca C IIOMOIIIBI0
CHUCTEMHOTO BBI3OBa fork. Bo3BpaT u3 BBI30Ba fork IIpOMCXOAUT [ABa pasa: OAMH pa3 B
POUTEILCKOM IIpoIlecce, B KOTOPOM BO3BpalllaeMoOe 3HaueHUe SIBJsIeTCS HUIeHTUQUKATOPOM
IIOPO’K/IEHHOT0 IIpollecca, ¥ BTOPOM pa3 B IIOPOKAEHHOM IIpoIiecce, B KOTOPOM BO3BpalllaeMoe
3HaueHHe paBHO 0. CBSI3b POIUTETH-IIOTOMOK IIOPOYKIAET HEePAPXUUECKYI0 CTPYKTYPY IIPOIECCOB
B cucTeMe. HOBBIH IIpoIiecc MMeeT AOCTYII KO BCEM pecypcaM ero poJuTesis, TAKUM, Kak paiioBsie
IEeCKPUIITOPHL, COCTOSIHHE 06paG0TKU CUTHAJIOB U pacipe/iesieHre TaMsTH.

X0oTd ecTb CHUTyalldM, KOIZla IIpOoIlecC OOJ/DKeH OBITH KOIIMeM CBOero poauTessd, HauboJee
TUIIMYHBIM M II0JIE3HBIM J[eMCTBUEM SBJILeTCd 3arpy3ka U BBIIIOJIHEHHWE APYIOoN IIPOrpaMMEBL
[Ipomecc MOXKeT 3aMeCTHUTL cebs o6pa3oM IIaMATHU [APYroidl IIpOorpaMMebl, IlepefaBas BHOBBb
CO3ZaHHOMY 06pa3y Habop IapaMeTpoB, IIPU IIOMOIIM CHCTEMHOIO BBI3OBa execve. OMHUM U3
IapamMeTpoB sABJdeTCd UM daliiya, CoZep)XKHMoe KOTOPOro HMeeT ¢opmarte, paclio3sHaBaeMbIA
CHUCTEMOH - 3TO JIMOO0 JBOMYHBIN BBIIIOJIHIEeMBIN $aiil, 1U60 ¢pail, KOTOPBIN IPUBOSUT K 3aIlyCKy
YKa3aHHOM IIpOrpaMMBbl MHTEPIIPeTaIuH 11 00pabOoTKHU ero COLepKUMOIO.



[Iporecc MO’KeT 3aBePIIUTL PabOTy, BHIIIOJTHUB CUCTEMHBIN BBI30B eXit, [IOChLIIAIOIIUN 8-6UTOBOE
3HaueHMe COCTOSIHUA 3aBepllleHUs CBOeMy pojuTesro. Eciu IIporjecc XouyeT IIepefaTh
POAUTENILCKOMY IIpOIleccy HHGOpPMAIMIo, IIPEBHIIIAIOIIYI0 OAUH 6AUT, OH JO0J/DKEeH JIMO0 CO3/aTh
KaHaJ MEeXXIIPOIIeCCHbIX KOMMYHHUKAIIUN IIPU IIOMOIIY KOHBEMEpPOB WUJIU COKETOB, WU IIPU
IIOMOIIM IIPOMEKYTOUHOr0o ¢pariza. KoOMMyHUKAITUU MeXy IIpoIieccaMU IOAPOO6HO 06CYKAAar0TCs
B [71aBe 11.

[Ipo1iecc MOXKeT IPUOCTAHOBUTD BBHIIIOJIHEHME 10 TeX II0P, II0Ka He 3aBEePIIUT paboTy 000U U3
IIOPO’KIeHHBIX UM IIPOLIeCCOB, IIPU IIOMOIIY CUCTEeMHOTI0 BBI30Ba Wdait, KOTOPHI Bo3BpalaeT PID
U CTaTyC 3aBepllleHUs BBIIIOJITHEHHOIO JOUepHero IIporecca. POAUTeIbCKUN IIPOIiecC MOXKeT ObITh
HaCTpOeH Ha II0JIydeHHe CUTHaJjla B CjIydae, KOIZla IIOPO’KIEeHHBIM IIpollecc 3aBepliiaeT paboTy
WM aBapUMHO IIpeKpalllaeT BBIIIOJIHeHUE. [Ipy IIOMOIIM CHUCTEMHOIO BbI3OBA Wait4 pPOAUTEJb
MOXKeT IIOJIyYUTh HUHQPOpPMAIIUI0 O COOBITHMM, IPUBEAIeM K 3aBeplleHUI0 IIOPOKIEeHHOIOo
Ipollecca U O pecypcax, MUCIIOJIb30BaHHBIX IIPOIIECCOM 3a BpeMms ero paboTel. Eciu 1mporecc
CTaHOBUTCSI CUPOTOM U3-3a TOTO, YTO IIPOIIeCC, ero IIOPOJUBIIINY, 3aBePIIUI pab0Ty 0 OKOHYaHUSA
paboTel IIOTOMKA, TO SApPO IlepeHallpaBJisieT COCTOSHHE 3aBepIleHUs IIOPO’KAEeHHOIO IIpoliecca
ocoboMy CUCTeMHOMY IIpolieccy init: obpaTuTech K paszesam 3.1 u 14.6).

HOﬂpO6HO€ OITMCaHHeE TOI'0, KaK AP0 Co34aeT U YHHUYTOKaeT IIPOIIECCEI, 1a€TCId B ItaBe 5.

Il;1aHupoBaHUe BBIIIOJTHEHUS  IIPOIIECCOB OCYIIIeCTBJISIETCS COIJIACHO rapameTpy
npuopumemHocmu npouecca. ITOT IPUOPUTET YIIPABJSETCS aJlTOPUTMOM IUIAaHUPOBAaHUA 3a/ja4d B
anpe. [losb3oBaTesM MOTI'YT BJIUATH Ha BBHIIIOJIHEHHe IIpollecca, 3ajaBas 3TOT mapametp (nice),
KOTOPBIM BJIMSET Ha CyMMapHBIM IPHOPUTET, HO HO OTpaHUYeH HUCII0JIb30BaHHEM pecypcoB CPU
COIVIACHO aJTOPUTMY ILIAaHUPOBIIMKA 3a7a4 sA/pa.

2.1.4.1. Cura/bl

B cucreMe ompefesieH Habop CueHA/108, KOTOpPble MOT'YT OBITH OTIIPaBJIeHHI IIpoileccy. CUTHAJIbI B
44BSD cpmemaHbl 1O 00pasy ammapaTHBIX IIpepblBaHUM. IIpollecc MOKeT OIpelesIuThb
I10JIb30BaTEJILCKYIO IIOAIIPOIpaMMYy, KoTopas 6yZeT IBIAThECA 06pabomuuKoM, 1 KOTOPOH OJDKEH
OyZeT mepeHANpaBJIThCA CUTHaJI. Korga cUrHajl reHepUpyeTcsl, OH GJIOKUPYeTCs OT IIOBTOPHOIO
II0SBJIEHUS [I0 TeX II0p, II0Ka He OyeT nepexeaveH 06paboTuyukoM. [lepexBaT CUTHaa BKIKYaeT B
cebs1 coXxpaHeHHe KOHTeKCTa TeKYILero IIporecca U IIOCTPOeHKe HOBOTO, B KOTOPOM 3allyCKaeTCs
06paboTUMUK. 3aTeM CHUTHaJI HallpaBJsgeTcsd 00pabOTUYMKY, KOTOPBIM MO>KeT JIMOO0 IIpepBaTh
IIpoIriecc, JIM60 IepefaTh yIpaBjeHHe 06paTHO BBIIIOJIHAEMOMY IIpoIieccy (MOXKeT OBITh, IIOCJIe
YCTAaHOBKM 3HAa4YeHUs IJI006aJbHON IlepeMeHHOM). Ecaiu 06paboTUMK BO3BpaTU/I yIIpaBJIeHUe,
CHUTHaJI pa3b/IOKUPOBBIBAETCS U MOKET OBITh CTeHepHUPOBaH (U I10JIyYeH) CHOBaA.

JIn6o mpoItecc MOYKET OIPEeeIUTh, UTO CUTHAJ OYJET USHOPUPO8AMbCS WU OYIeT BBHITIOTHITHCS
IeHCTBHE II0 YMOJIYAHUIO, OIpefiesisieMoe SpoM. J[eFCTBHEM II0 YMOJYAHUIO /IS HEKOTOPHBIX
CUTHAJIOB SIBJIIETCS IIpeKpallleHue IIporiecca. ITO 3aBepIlleHHe paboThl MOYKET COITPOBOKIATHCS
co3maHueM @ailia damna, CojlepsKalrnero TeKyIHui o6pa3 maMsaTH IIPoIiecca /I UCII0JIb30BaHUS B
TIOCTIEYIOIEH OT/IaIKe.

HekoTopble CUTHAJIBI He MOTYT OBITH IlepeXBaueHbl WM IIPOUTHOPUPOBaHEL. K TaKUM CUTHajaM
oTHOCSITCS SIGKILL, IpephIBaloITUH HeyIIpaB/sieMbIN IIPoIfecc, U CUTHaJI YIIPaBIeHUs 3a/JaHUsIMU
SIGSTOP.



[Iportecc MO’KeT BBIOpATh IIOJIyYeHHE CHUTHAJIOB B CHEIIMAJIbHBIM CTeK [JI1 BBIIIOJHEHUS
XUTPOYMHBIX IIPOTPAaMMHBIX MaHUNYIAIIUA CTeKOM. Hampumep, IIOAIIporpaMMaM IIOIep KKHU
s3bIKa HY>KHO UMeTh CTeK [JIg KaKIou mognporpaMmel. CrcTeMa BpeMeHHU BBIIIOJTHEHUS A3bIKa
MOJKeT BBIJeJIATH 3TU CTeKH, pasiesisds eJUHCTBEHHBIN CTeK, IIpemocTaBisieMblil B 4.4BSD. Eciu
PO He TIOepPKUBAeT OTHEeNbHBIN CTEK CHUTHAJIOB, TO IPOCTPAHCTBO, BBIEIIeMOe KaKIou
IOAIIpOrpaMMe, TOJDKHO ObITh PacIIupeHo Ha 060beM, TpebyeMbIH Ui IlepexBaTa CUTHaJIa.

Bce curHasipl UMeWT OJWH U TOT >Ke npuopumem. Ecau 06paboTKH 0KHUAAIOT HECKOJIBKO
CUTHAJIOB, TO IIOPSIOK WX HAIIpaBJeHHs IIPOlieccy 3aBUCHUT OT peanusaruu. O6paboTUUKHU
CUTHAJIOB, BBIIIOJIHSIEMBIE II0 CUTHaJIy, KOTOPBIM HUX BBI3BaJI, OJIOKUPYIOTCS, HO IIPH 3TOM MOTYT
OBITH CTeHepUPOBaHBI [IOTIOJIHUTeIbHbIe CUTHAJIBL. FIMeeTcsT MeXaHU3M, II03BOJISTIOIIUN 3alIUTUTD
KPUTHYECKHM y4acTOK KOoJja OT II0SIBJIEHUS 3a/laHHBIX CUTHAJIOB.

[Togpo6GHOe oIIMcaHUe apXUTeKTYPhI U peanu3aliii MeXaHU3Ma CUT'HAJIOB faeTcd B Paszerte 4.7.

2.1.4.2. I'pynnsl yIipaBJIeHUsS U CeaHCHI

IIportecchl OpraHU30BaHBI B epynnsl ynpas/ieHus. [PynIibl yIpaBiIeHUsS HWCIOIb3YIOTCSI IS
yIpaBJeHUS [OCTYIIOM K TepMHHAaJIaM U /I obOeclleueHHUs Iepefjauyd CHUTHAJIOB HaGopam
CBSI3aHHBIX IIpOIleccoB. IIpollecc HacjemyeT TPYIIy YIIPABJI€HUS OT CBOEro POIUTETHCKOTO
IpoItecca. SIIpoM o6ecreynBaroTCsI MeXaHHU3MBbl, II03BOJISIOIIE IIPOIlecCy U3MEeHSTh CBOK IPYIIITY
yIpaBJaeHUs WX TPyIIy yIOpaBJeHWs CBOUX HacAeAHUKOB. Co3faHHe HOBOM TIPYIIIBI
yIIpaBJIEHUS IIPOCTO; 3HAUEeHHe, COOTBETCTBYIOII[ee HOBOH TPYIIIle YIIpaBJIeHUs, 0OBIYHO SIBJISIETCS
UIeHTUPUKATOPOM CO3/IAIOIIETO ee IIpoliecca.

['pynmy IpolieccOB B TPYyIe VIIpaBJIeHUs HWHOIJA Ha3bIBAIOT 3a0aHUeM U OHO YIPaBJISIETCS
BBICOKOYPOBHEBBIM CHCTEMHBIM IIPOTPaMMHBIM obecliedeHHEeM, TaKUM, KaK KOMaHIHBIN
rporieccop. TUIIUYHBIM IIPUMEPOM 3a/IlaHUs, CO3[[aHHOTO KOMAaHIHBIM IIPOI[ECCOPOM, SIBJISIETCS
KOH@geliep M3 HECKOJIPKUX CBSI3aHHBIX ITPOIIECCOB, TAK YTO BBIXOJHOM IOTOK IIEPBOTO IIpoIlecca
SIBJIETCSI BXOJHBIM IIOTOKOM [IJII BTOPOTO, BBIXOJHOM IIOTOK BTOPOTO IIpoliecca SIBJISIETCS
BXO/THBIM IIOTOKOM /IJIS TPeThbero, U Tak jajiee. KoMaHIHBIN Ipolieccop co3fiaeT TaKoe 3a/laHue,
IIOPOJK/iask IpoIiecc A Ka)KIOro ydacTKa KOHBelepa, a 3aTeM IIOMeIljas BCe 3TH IIPOIlecChl B
OTIeILHYIO TPYIITy 06paboTKH.

[To/Th30BaTEIbCKUH IIPOITeCC MOXKET II0C/IaTh CUTHAJI KaK BCeM ITpoIeccaM B TPYIIIe YIIpaBJIeHUs,
TaK M KOHKpeTHOMy Irporieccy. IIpoliecc B 3a/laHHOM TIpyIIe yIpaBJeHHs MOKeT II0JIy4YaThb
IIporpaMMHEBIe IIpephIBaHUS, OTpa’karolfyecss Ha TPYIIle, IIPUBOJSIINE K IIPHUOCTAHOBKe WU
MIPO/IO/DKEHUIO BBITIOJTHEHUS, WJTH K ITPePhIBAaHUI0 UJIH 3aBEPIIeHUI0 PaGOThL

TepMUHaly CTaBUTCI B COOTBETCTBHE UAeHTUPUKATOP TPYHIIBI  yIOpaBJIeHHUS. ITOT
UeHTUPUKATOP OOBIUHO paBeH HAeHTHUQUKATOPY TIPYHIIBI YIIpaBJIeHUS, COOTBETCTBYIOIEH
TepMUHAJIy. YIIPaBJSIONIUH 3aJaHUSIMHA KOMAaHIHBIHM ITPOIECCOP MOXKET CO37[aTh HECKOJIBKO
TPYHIl VIIpaBJeHUs, CBSI3aHHBIX C OMHHUM M TeM J>Ke TepPMHUHAJIOM; TEePMUHAJ SIBJISIETCS
YNpasASlowWuUM MmMepMUHAAOM IJjsT KadKJOro IIpollecca B ITHUX Trpymmax. IIporecc MOMKeT
BBIIIOJIHATH YTE€HHe U3 JIeCKPHUIITOpa CBOEro VIIPABJIAIONIET0 TepMUHaIa, €eCIHd TOJIBKO
UIEeHTUPUKATOP TPYIIIHI YIIPABJIEHUSI COOTBETCTBYET UAEHTUPUKATOPY TPYIIILI 3TOTO IIpOIfecca.
Ecii UIeHTUOUKATOPHl He COBIIQJIAIOT, Ipoliecc 6yaeT GJIOKUPOBAH IIPU IIOIMBITKE UTEHUS C
TepMUHaJa. U3MeHssT UIeHTUPUKATOP TPYIIILI yIIpaBJIeHUsT TepMUHaJIa, KOMaHIHBIN IIpolieccop
MOJKeT pacIpefiessSiTb TepMHUHAl MeXIy HeCKOJIbKUMH pa3IUYHbBIMU 3aJaHusaMU. Takoe
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paciipefiesieHre Has3bIBAeTCSI YNpag/eHuem 3a0aHUSMU U OIIMCHIBAETCSI BMeCTe C TIpylIlaMU
yupasJiieHus B Pasnesie 4.8.

Tax >ke, Kak ¥ HaO60pPHI CBA3aHHBIX IIPOI[ECCOB MOI'YT 00beJUHATHLCA B IPYIIIILI YIIpaBJIeHUsd, Habop
IPYIIl yIpaBJeHUs MOXKeT OBITh 00beJuHeH B ceaHc. OCHOBHOe HasHayeHHEe CeaHCOB
3aKJIIOYaeTCs CO3JaHUU M30JIMPOBAHHOIO OKPY)KeHHs [ IIpoliecca-JaeMOHa M IOPOXKAEeHHBIX
UM IIPOILIeCCOB, a TaKXKe /I 00 beJUHEeHU HauyaJIbHOI0 KOMaHHOTI0 IIpolieccopa I10J1b30BaTessd U
3a/laHul, KOTOPEIE OH IIOPOXKIAeT.

2.1.5. VipaBjieHHue NaMATBIO

Kak[plil IIpollecC MMeeT COGCTBEHHOE aJIpecHOe IIPOCTPAHCTBO. AJIpECHOE IIPOCTPAHCTBO
M3HAYaJIbHO pasjessieTcss Ha TPH JIOTUYECKUX CerMeHTa: Kod, daHHble U cmek. CerMeHT Koja
TOCTYIIeH TOJIBKO JJIsI UTEHHS M COJIEP)KUT MAIIHHHBIE KOJBI ITPOrpaMMbl. CEerMEHTHI JaHHBIX U
cTeka o6a JOCTYIIHBI KaK JI1 YTEHHs, TaK U I 3amuch. CerMeHT JAaHHBIX COAEP)KUT Kak
WHUITHAIU3UPOBaHHbIe, TaK ¥ HEHHHUITHMATU3UPOBAaHHBIE 00JIACTH JAaHHBIX IIPOTPaMMBI, KOTIZa
KaK CTEKOBBIM CErMeHT IIPeJICTaB/sieT COGOM CTeK MpOorpaMMbI Ha JTale BBITOJHeHus. Ha
GOJIBIIIMHCTBE MAIlMH CETMEHT CTeKa aBTOMAaTHYECKH PACIITHUPSIETCS S[POM B IIporiecce paGoThI
mporpaMMebl. IIpoltecc MOKeT pPacHIUpsATh WIH YMeHbIIaTh CBOM CETMEHT JaHHBIX, BBITTOJIHSS
CHUCTEMHBIHM BBI30B, KOTZIa KaK pasMep CerMeHTa Koja IPOIlecC MOKeT U3MEHHTDb TOJILKO KOTa
Co/lep>KUMOe CerMeHTa IepeKphIBaeTCsl JAaHHBIMH (afIoBOM CHCTEMbI MU B IIPOIiecce OTIafKH.
Hauva/JbHOE COJIEP)KMMOE CerMEHTOB IIOPOYKAEHHOTO ITpollecca KOIHPYeTCs K3 CEerMEeHTOB
POHUTEIHCKOTO IIPOIIecca.

JUIs BBITIOJTHEHUS IIPOIfeCcCa BOBCE He 00513aTeJIbHO IIOCTOSIHHO XPaHHUTb B IIAMSITH IIOJIHOE
COlep>KMMOe ero afipecHOro IpocTpaHcTBa. Ecym mporiecc o6parraeTcs K 06JIaCTH aJpecHOTo
IIPOCTPAHCTBA, KOTOpasi He IIPUCYTCTBYeT B OIEepaTUBHOM IIaMSITH, TO CHUCTeMa nodepydcaem
cmpaHuyy ¢ HeoO6X0omuMOM MHQOpMaIlHed B ITaMsATh. Korga BO3HUKAET HEXBAaTKa CHCTEMHBIX
PECYpPCOB, TO CHCTEMa HCIIOJIb3YeT ABYXYPOBHEBBIM IIOAXOM K YIPABJIEHHI0 HMEIOITUMUCT
pecypcamu. Ecii He XBaTaeT HaMsITH, TO CHUCTeMa O6yJeT 3abupaThb pecypchl IIaMsSTH OT
IIPOITeCCOB, €CJIM OHM JIaBHO He HCII0JIb30BaIUCh. ECIM pecypcoB He XBaTaeT OUeHb CUJILHO, TO
cuctemMa OyfieT IIpUGETaTh K 6blepy3Ke BCET0 KOHTEKCTA IIPOI[ecca BO BTOPHUUYHYIO IIOJ[CHICTEMY
XpaHeHUsl [aHHBIX. [TocmpaHuuHas nooepy3Kka no mpeGo8aAHUI0 M 8blepy3KA BBIIOTHSIIOTCS
cUCTeMOM abGCOJITHO He3aMeTHO I IIpolieccoB. IIpoIfecc MOXKeT, OHAKO, yKa3aTh CHUCTeMe
06'beM IIaMsITH, KOTOPHBIH Gy/IeT UCII0Ib30BaThCs, B KaueCTBe IIOMOIITH.

2.1.5.1. Peutenus BSD 1mo apXHuTeKType yIIpaBJIeHHUA IaMATEI0

B 4.2BSD Tpe6oBaioch peaqln30BaTh MOAEPIKKY OOJIBIINX HeCBI3aHHBIX aJpeCHBIX IIPOCTPAHCTB,
oTo6pakaeMbIX B ITIaMATh (aijIoB U COBMECTHO HCIOJIb3yeMOM ITaMATH. BBLI CIIPOeKTHPOBaH
uHTepderc, KOTOPHIM Ha3BaaW mmap, IO3BOJISIONIUIN HeCBsI3aHHBIM IIPOIjeccaM 3allpallliBaTh
oTo6pakeHHe B UX aZipecHOe IIPOCTPaHCTBO dariyia B pesKrMe COBMECTHOTO MCII0Ib30BaHus. Eciiu
HEeCKOJIPKO IIPOI[eCCOB 0TOOpa’kaloT B CBOe aJipecHoe IIPOCTPAHCTBO OJWH U TOT JKe Qaili, To
W3MeHeHHe a/IpecHOr0 IIPOCTpPaHCTBA IIpoIiecca, COOTBETCTBYIOIEro gaiay, B OZHOM IIpoliecce,
6yzmeT oTo6pakeHO B 06J1aCTH 0TOOpakeHUs 3TOro $aiiia B JPyroMm IIpoliecce, a TAakKKe ¥ B CaMOM
¢arime. OgHako B KOHIle KOHIOB 4.2BSD Opura BeINyIleHa 6e3 HHTepdelica mmap HU3-3a
He0OXOUMOCTH C/lesIaTh B IIEPBYI0 OUuepelb APyTHe BO3MOXKHOCTH, TaKHe, KaK paboTa C CeThIo.
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3aTeM paspaboTka MHTepderica mmap IPojopKalIack Bo BpeMs paboThl Hax 4.3BSD. Bosiee 40
KOMIIaHUH U HCCIIeloBaTeIbCKUX IPYIII IIPUHUMAJIH ydacTHe B 00CYKAeHUIX, KOTOphle IIPUBeIN
K II0IBJIEHUI0 OOHOBJIEHHOM KOHIIEIIIINH, onricaHHOU B Berkeley Software Architecture Manual
[McKusick et al, 1994]. HeCKOJIbKO KOMIIAaHUU pean30BaJid 3TOT OOHOBJIEHHBIM HHTepdeuc
[Gingell et al, 1987].

M cHOBa CpPOKHU pa3pabOTKU He II03BOJIMJIN BKIIOUYUTH B 4.3BSD peasirsaliiuio aToro uHTepdeiica.
X0Ts 11037Ke OHa MOIJIa OBITH BCTPOEHa B MMEIOIIYIOCS II0ICUCTeMY BUPTyalbHOM naMaTu 4.3BSD,
paspaboTUYMKU pelIuId He BKIYATh ee CI/ia. II0OTOMY YTO 3TOM peasn3aliuy ObLI0 yoKe 6ostee 10
JeT. boslee TOro, OpUrHHaJIbHasl apXUTeKTypa BUPTyaJIbHOM NIaMiaTHU ObLIa OCHOBaHa Ha
IIPEeIIONIOKEHUH, YTO KOMIIBIOTEepHasd IIaMATb MajJla M Jopora, a JUCKH II0[K/IHYEHBI
HeIIOCPe/ICTBEHHO K KOMIIBIOTEPY, OBICTPBI U jellleBbl. [[03TOMy IIO[CHUCTeEMa BUPTYaJbHOM
maMsdTH ObljIa paspaboTaHa € yIIOpOM Ha Oepe’kHoe UCII0Ib30BaHUe TaMITHU 1IeHOM 60Jiee YaCThIX
obpallleHU K QUCKY. Bro6aBok peanusanus B 4.3BSD 6bL1a IIpOHHM3aHA 3aBUCUMOCTSIMH OT
anmnapaTHOM CHUCTeMBbI yIIpaBJIeHUA IaMAThbI0 MallIuH VAX, 4TO IIPelATCTBOBAJIO ee IIepeHOoCy Ha
Opyrye amiapaTHble IUIaTGOpMbl. M HakKoOHeIl, IOACHCTeMa BUPTYaJbHOM IIaMATH He ObLiIa
IpefHasHa4YeHa /I IOAAEP;KKH CBS3SHBIX MHOIOIIPOIIECCOPHBIX CHCTEM, KOTOpEIe Ccexyac
CTaHOBATCS BCe 60JIee paclpocTpaHeHHBIMU U HEOOXOITUMBIMHU.

ITOIIBITKY IIOCTEIIEHHO YCOBEPIIIeHCTBOBAThH CTapyl0 peasIl3aliyiio 3aBeloMO ObLIM OOpedyeHBI Ha
Heyzauy. [I0JITHOCTBEI0O HOBasA apXUTEKTYpa, C APYrOM CTOPOHBI, MOIJIa Obl KCII0JIL30BATh OOJIBbIIINE
00beMBI IIaMATH, YMEHBIIUTh OUCKOBEIE Ollepallid U obecriedyuBaTh PaboTy C HECKOJIbBKUMU
IpoiteccopaMu. HakoHerl, cucTeMa BUPTYaJlbHOU IaMATU B 4.4BSD 6bLiIa IIOJIHOCTHI0 U3MeHEeHa.
CucrteMa BUPTyaIbHOM mmaMsaTU 4.4BSD ocHOBaHa Ha CHUCTeMe BUPTyaJbHOU mamMaTtd (VM) Mach
2.0 [Tevanian, 1987] ¢ sauMmcTBOBaHUAMM U3 Mach 2.5 u Mach 3.0. B Hell 6bl1a 3$pdeKTUBHAA
IO/lep)KKa COBMECTHOIO MCIIOJIb30BaHWS, IIOJIHOE pasjesleHre MalllMHHO-3aBUCUMOU U
MalllMHHO-He3aBUCUMOM 4YacTeM, a TakKe (celiyac He MCIIOJIb3yeMas) IIOfJiepKKa paboThl C
HeCKOJIbKHMMU IIpolleccopaMu. IIporecchl MOryT oTobpaskaThb Qausbl B JIH0OYIH0 06J1aCTh CBOETrO
aJipeCcHOro IpocTpaHcTBa. OHM MOIYT COBMECTHO MCIIOJIB30BaTh YacTH CBOHUX aJpeCcHBIX
IIPOCTPAHCTB IIOCPEACTBOM OTOOpa’keHWs B IIaMAThb OJHOTO U TOTO Xe ¢aima. VM3MeHeHUd,
CleJlaHHBIe OJHHUM IIPOIleCCOM, BHUIHEI B aJi[peCHOM IIPOCTPAHCTBE APYroro IIpoliecca, a Takke
3alMChIBAalOTCAI M B caM ¢air. IIpormecchl MOTYyT TakKe 3alpallnBaTh 3KCKJIIO3UBHOE
oToOpakeHHe ¢aityia B IIaMATh, IIPA KOTOPOM JII0Oble M3MeHeHUs, CAeJlaHHbIe IIPOIleccoM, He
BU/IHBI [PYTUM IIpolieccaM, KOTOpble 0TOOpaXkarT Gpaiil B ITaMiITh U He 3aIIUCBIBAIOTCA 00paTHO B
dan.

Emte opHOIM mpo6seMON € CHCTeMOM BHPTYaJbHOM IIaMATH SBJSIETCd CII0COO, KOTOPBIM
HUHpopMaIUd IlepefjaeTcsd aApy IIPU BBIIIOJTHEHUH CUCTEMHOIO BbI30Ba. 4.4BSD Bcerja KoIMpyeT
DaHHBIe U3 aJpeCHOro IIPOCTPaHCTBA IIpoliecca B 6ydep dapa. [uid omepalidii YTeHUs U 3allUCH,
IIPU KOTOPBIX IlepefaroTcsd OOJbIlIe 00beMbl [JaHHBIX, BBIIIOJIHEHHE KOIIMPOBAaHUSA MOXKeT
OKas3aTbCd 3aHMMAIOIIMM BpeMs IIPOLIeCCOM. AJIbTEPHAaTUBHBIM  CIIOCOOOM  ABJISETCH
MAHUITYJIAIIUN C aJpecHbIM IIPOCTPAaHCTBOM IIporiecca B gxpe. Axpo 4.4BSD Bcerga Komupyer
JaHHBIe 0 HECKOJIbKUM IIPUYUHAM:

* 3a4acTyr I10JIb30BaTeJbCKHe JTaHHbIe He BHIPABHEHHI 110 IPaHUIle CTPAHUIIBI HaMSITH U UX
06'beM He KpaTeH pa3Mepy alliapaTHOHN CTpaHUIThI TaMSITH.

« Ectm cTpaHHITa TTaMSITH 3a6HpaeTcs OT MPoIlecca, OH He MOYKET GOJIbIIle CChUIATHCS Ha 3Ty
cTpaHuIly. HeKoTopble IIpOrpaMMBbI 3aBHUCST OT JAHHBIX, OCTAIOIIUXCSI B 6ydepe, make Iocie

12



3allMCH 3THUX JaHHBIX.

 Ecim 1mpoljecc II03BOJIIET XPaHWUTH KOIIMIO CTPAaHMUIBI IIaMATH (KaK 3TO [lelaeTcs B
cyurecTByroied 4.4BSD), TO cTpaHUIlA [O/DKHA UMeTh aTpUOYT KONUPOBAHUSA-NPU-3ANUCU.
Takas cTpaHHUIA SBJIIETCS OJHOM M3 TAKOBBIX, UTO 3alUIAETCA OT 3allMCU IIPU IIOMOIIH
aTpubyTa TOJIBKO-[JIA-YTeHUs. EC/IU IIpoltecc IbITaeTcsl MOJUGUIIMPOBATh CTPAHUILY IIaMATH,
B sd/ipe BO3HUKAaeT CUTyal[Us OIIMOKM 3amucu. Ilocie 3TOro sSApo fAeslaeT KOIIUI0 CTPaHUIHL,
KOTOPYIO IIpOIlecC MOYKeT H3MeHATb. K HecudacTblo, OOJIBIIIMHCTBO IIPOIECCOB OyeT
HeMeJ/lJIeHHO IIBITaThCd 3alllicaTh HOBBIE JaHHBIE B CBOU Oydep BBIBOJA, UTO IIPUBOJUT B
JIt060M CiIydae K KOITMPOBAHUIO JJAHHBIX.

» Korma cTpaHHWIIBI IIEPEeHOCSATCI B HOBBIE afipeca BHUPTyaJbHOU IIaMATH, OOJIBITMHCTBO
amnrapaTHBIX MeHEe/DPKEePOB IIaMATH TPeOyIOT, UTOOBI K3II allllapaTHOTO IlepeHa3HauyeHHUs
azpecoB OB BHIGOPOUYHO OUUIIeH. OUMCTKA KIllla 3aYacTYI0 BBHITIOJHSIETCS Me/lJIeHHO. B uTore
II0JIy4aeTcsl, YTO IlepeHasHaueHUe aJpecoB OKasbIBAaeTCs MeJJieHHee, YeM KOIIMpPOBaHUe
6JIOKOB IaHHBIX, HE IIPEBBIIIAIOIINX 4 WJIN 8 KUJI0OAUT.

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 Ollepaliyiii 6e3 KOIIMPOBaHUs.

2.1.5.2. VipaBjieHHe NaMATHI0 BHYTPH s1pa

SITpO YacTO BBIIIOJHSET BBIEJIEHUE IIAMATH, KOTOPOE HY>KHO TOJIBKO 11 BBITTOJTHEHUS
€IMHCTBEHHOTO CHCTEMHOIO BBI30BA. B I10JIb30BaTEJBCKOM IIpOIlecce TaKas KPaTKOBPEMEHHO
HCIIOJIb3yeMasi ITaMsITh OYZIeT BHIESITHCS B CTeKe BO BpeMsl BBIIOJIHEHUS. TaK Kak sSIpo UMeeT
OrpaHUYeHHBIH 06beM CTeKa BpeMeHH BBIIIOJTHEeHHUs, TO HeadPeKTUBHO BBHIZIESATH B HEM Jake
OJIOKM TaMITH CpegHero pasmepa. Takum o06pa3oM, Takas IIaMSTh [JOJDKHA BBIIESATHCS
IIOCpe/ICTBOM 6ojiee THOKOTO MexXaHMW3Ma. Hampumep, KOTZIa CHCTEMHBIM BBI30B [[OJDKEH
Ipeo6pa3oBaTh UMsI KaTajlora, OH JOJDKEH BBHIIENTUTH 6ydep pasmepoM 1 K6alT /id XpaHeHUS
UMeHH. /[pyrue 6JIOKH ITaMSTU JOJDKHBI BBIIEJATHCS Ha 0oJiee IPOJO/DKUTENBHBIM CPOK, YeM
OJTH CHUCTEMHBIH BBI30B, U II03TOMY He MOTYT BBIZIEISITHCS B CTEKE, TaXKe eCJTH TaM eCTh MecTo. B
KauecTBe IpUMepa MOKHO B3SThb GJIOKHM YIIpaBJIE€HHUS IPOTOKOJAaMH, KOTOPBIE CYIECTBYIOT Ha
BCeM IIPOTSHKEHUHU CETEBOTO COeTMHEHUSL.

Heo6X0A¥MOCTb B JUHaMHYeCKOM BBIJIeJIEHHUH IIaMATH B sijpe CTaHOBHUJIACH Bce Oojiee OCTPOM
BMecCTe C Jo0OaBjeHHMeM KOJIMYeCcTBa CepBHUCOB. OOIMMII MeXaHH3M BBbIJleJIeHUS IIaMATH
yMeHbIlIaeT CJI0KHOCTH HamucaHugd Koza B dzxpe. Ilostomy B 4.4BSD gipo uMeeT enUHBIN
MeXaHU3M BBIJleJIeHHUs IIaMATH, KOTOPBIM MOXKeT HCII0JIb30BaThCAd B JIIOO0M YacTH CUCTEMBL. Y
HEero ecTb MHTepdenc, MOX0KUM Ha QyHKIUU 6ubsnoreku s3bika C malloc v free, KoTOphIe
obecrieyuBaIOT BhIfleJIeHUe IIaMATH B IIPUKJIaAHBIX IIporpaMMax [McKusick & Karels, 1988]. Kak
uHTepderic OubiMoTeKH sA3blKa C, OYHKIMA BbIJeJIeHUS IIaMATH II0Jly4aeT IlapaMerp,
yKasbIBaIOIUM Ha pasMep IaMATH, KOTOPBIM Heo6XoAuM. /lhalia3oH 3allpallliBaeMbIX 00beMOB
BBIfle/IIeMOM ITaMATH He OrpaHHYeH; OAHAaKo BblZedeMas pusryecKas IIaMiITh He II0/iBepraeTcs
IIOCTPaHUYHOM IIOATPY3Ke. PYHKIIMM OCBOOOXKAEHUs IIaMATHU IlepeflaeTcsd yKasaTeJb Ha
0CBOOOXKjaeMbI y4aCTOK ITaMaTH, HO YKasblBaThb pasMep OCBOOOXKIaeMOro y4JacTKa IIaMsaTU He
HY>KHO.
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2.1.6. CuctemMa BBOia/BBIBO/IA

Ba3oBo#l MofiesIbI0 cucTeMbl BBOJA/BbIBOZa UNIX siBJIsieTCs IIOC/Ie0BaTeJIbHOCTh OalT, JOCTYII K
KOTOPBIM MOJKET OCYII[eCTBJIATHCA KaK II0CIe0BaTe/IbHO, TaK U B B IIPOM3BOJILHOM IIOpsAKe. B
TUIIMYHOM II0JIb30BaTeJIbCKOM Iipoliecce UNIX HeT TaKUX IOHATHM, KaK Memodbl docmyna Wil
‘ynpasaaroujue 6/10KU.

PasyinuHble IIpOrpaMMBbI UCII0JIb3YIOT pa3sHO0OpasHble CTPYKTYPHI JAHHBIX, HO S0 He CBSI3bIBaeT
BBO/I/BBIBOJ], C UCIIOJIb3yeMBbIMHU CTPYKTypaMu. HalipuMmep, TeKCTOBBIM ¢arisioM cuuTaeTcs $ara
U3 CTPOK CUMBOJIOB Habopa ASCII, koTophle pasieseHbl OHUM CUMBOJIOM HOBOM CTPOKH (CUMBOJI
ASCII mrepeBoZia CTPOKM), HO S/IPO He 3HaeT HUUEro 00 3TOM coIallleHU!. /Ui y40BJIeTBOPEeHUS
noTpe6HOCTEN OOJIBIIMHCTBA IIPOIPaMM MOJeJb ellle 60Jiee yIIpoIljeHa U CBOJUTCS K IIOTOKY 6alT
DAaHHBIX, WX NOMOKY 8800a/8bleoda. Takoe eJriHOe IIpe/iCTaBJIeHHe JaHHBIX I103BOJIsIeT paboTaTh
xapakrepHoMy /11 UNIX moaxomy Ha OCHOBe MHCTpPyMeHTOB [Kernighan & Pike, 1984]. IToTok
BBO/]a/BbIBOJla OJHOM IIpOrpaMMBI MOKeT OBITh IIOJJaH B KadeCTBe BXOZHOM HMHOOpPMaIluU
IIpaKTUYeCKU JII060M [pyrod mnporpaMMme. (ITOT THUII TpPagUIMOHHBIX a1 UNIX II0TOKOB
BBOJZIa/BBIBO/IbI HE HYKHO IIyTaTh C IIOTOKOBOM CHUCTEMOM BBOZa/BhiBoAa u3 Eighth Edition mim c
rnorokaMu u3 System V, Release 3 (STREAMS), 06a U3 KOTOPBIX JOCTYIIHBI KaK OOBIYHBIE IIOTOKHU
BBO/1a/BBIBOJIA.)

2.1.6.1. JlecKpUnITOPHI M BBO/JI/BHIBO],

[Ipomteccer UNIX g pabGoThl € IIOTOKAMH BBOJA/BBIBOZA HCIIOJB3YHOT OeCKpUNMmMopbl.
JleCKpUIITOPBl  IIPEeCTaBJAIOT CO00M Oe33HaKOBble Ileslble YHMCJA, II0JydaeMble IIOCJIe
BBIIIOJIHEHUSI CUCTeMHBIX BBI3OBOB Open U socket. CUCTEMHBIN BBI30B open II0JydaeT B KauecTBe
apryMeHTOB UMs paiijia U pesKuM [JOCTyIla, KOTOPBIH OIlpefiesIsieT, JoJDKeH JIX Gpakiyl OTKPhIBAaThCS
IJI1 4YTeHWd, I 3allMCU WIN I 06erX ollepaliMi. ITOT CHUCTEeMHBIN BBI30B MOXKeT TaKKe
UCII0JIb30BaThC 11 CO3MaHUs HOBOIO IIycToro ¢ariia. CucTeMHbIe BBI3OBEI read U write MOI'YT
IIPUMEHATHCI K [TeCKpUIITOPY [JId IlepeHoca [JaHHBIX. CHCTEeMHBIM BBI3OB close MOXKeT
UCII0JIb30BaThCA [IJI1 YHUUTOXKEHU JIF000T0 IeCKpUIITOpa.

JleCKpUIITOPBl  IIPEeZACTaBJAT HU3KOYPOBHEBble OOBEKTHI, IIOJepKUBaeMble SOpOM, U
co3/laBaeMble CUCTeMHBIMU BBI30BaMHU, CIIEITUGUUHBIMU I KaKI0ro TUIla 06beKTOB. B 4.4BSD
IeCKPUIITOPHI MOTYT IIPECTaB/IATh TPU TUIIA TAKUX 00BEKTOB: Gaiiiibl, KaHAIbl U COKETHI.

* daiin mpeACcTaBIAeT COO0M JUHEHMHYIO I10C/Ie0BaTeJbHOCTh OAaUT, UMEIyI0 110 KpauHeun
Mepe ofHO uMs. Paliil CyllecTBYeT, [I0Ka BCe ero0 UMeHa He yAaJeHbl U HU OfUH U3 IIPOIeCCOB
He XpaHUT ero AeCKpHUIrTop. Ilporecc mosy4yaeT AeCKpUNTOp ¢aiisa, OTKphIBas UM ¢aiiia
IIOCPeICTBOM CHCTEeMHOIO BbI30OBa open. Pa6oTa ¢ yCTpOWCTBAaMU BBO/a/BBIBOJA
OCYILIeCTBJISAETCI Kak ¢ pariaMu.

* KaHanom sBJsieTCd JIMHeMHas II0CJIeN0BaTeJbHOCThL 0aWT, Takasd >Ke, Kak ¢ai, HO
UCII0JIb3yeMas. UCKJIIOUUTEJbHO KaK II0OTOK BBOJA/BBIBOJA, IIPUYEM OJHOHAIIPABJIEHHBIU. V
KaHajla HeT UMeHU, U I103TOMY OH He MO’KeT OBITh OTKPBIT IIPU IIOMOIIU open. BMecTo aToro
OH CO3/IaeTCs IOCPEICTBOM CHCTEMHOIO BbI30BA pipe, KOTOPBHIM BO3BpaIljaeT ABa JeCKPUIITOPa,
OJIVH U3 KOTOPBIX IPUHUMAET BXOHbIE JaHHbIE, 6e3 UCKa)KeHUH, 0e3 IOBTOPEHUM U B TOU Ke
caMOM IIOC/JIeJOBaTeJLHOCTH IIOCBLIaEMBIM Ha [APYyrod geckpurrop. CucremMa Takke
nofJep KuBaeT uMeHOBaHHLIN KaHasl, uiuu FIFO. FIFO umMmeetr Te jKe caMble CBOMCTBA, UTO U
KaHaJI, 3a HCK/JIIOYEeHHEeM TOTO, YTO OH pacliojiaraeTrcsd B (QaiyioBOM CHUCTeMe; II03TOMY OH
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MO>KeT OBITh OTKPBIT CHCTEMHBIM BBI30BOM open. IIporiecchl, KOTOpbIe XOTSIT 0OMEHUBATHCS
TaHHBIMH, OTKPBIBaIOT FIFO: OMUH IIpoIiecc OTKPBIBAET €ro I YTeHUs, a APYTOH 71T 3aITHCH.

* Coxem SIBJISIeTCS TIPOMEKYTOUHBIM 00'bEKTOM, KOTOPHIM HMCIOJIL3YeTCs JJI1 MeKIIPOIleCCHBIX
KOMMYHUKAIIMM; OH CYIIecTByeT, II0Ka KaKOM-TU60 MpoIecc XpaHUT [OeCKPUIITOp,
CChUIAIOITMICS Ha Hero. COKeT cOo3/[aeTcsi CHCTEMHBIM BBI30BOM Socket, KOTOPBIM BO3BpalllaeT
€ro JeCKpUIITOp. FIMeeTcsl HeCKOJIBKO THIIOB COKETOB, KOTOPhIE IOJIeP)KUBAIOT Pa3IUUHbIe
KOMMYHUKAITMOHHbIe BO3MO>KHOCTH, TaKHe, KaK HaJe)KHYI0 JIOCTaBKY MaHHBIX, COXpaHeHMe
II0CJIeJ0OBaTeJILHOCTH Ilepe/laBaeMbIX COOOIIEHUM, U COXpaHeHUe TPaHUIl COOOIIeHUH.

B cucremax, rpefiiecTByonuUx 4.2BSD, KaHasIbl ObIN pear30BaHbl B GalJIOBOM CUCTEME, KOTIa
B 4.2BSD IIOIBUJIUCH COKETHI, TO KaHAJIbI ObLIU IIOBTOPHO peaJn30BaHbl KaK COKETHI.

I KajKZAoro IIpollecca sAp0o XpaHUT mabauly J0ecKkpunmopos, KOTopas sBJisieTCd Tabauliei,
HUCIIOJIb3YeMOM SIPOM 11 IIpeo6pasoBaHUs BHEIIHEro IIpe/ICTaBJIeHUs [JAeCKpPUIITOpa B €ro
BHyTpeHHee IIpe/icTaByieHHe. ([[eCKpUIITOP SIBJISIETCS IIPOCTO UH/IEKCOM B 3TOM Tabsmiie.) Tabiuiia
IEeCKPUIITOPOB IIpoIfecca HacleAyeTcsa OT POAUTETbCKOTO IIPOIiecca, ¥ BMecTe ¢ HeM HacaeayeTcs
U JIOCTYyI K 00BeKTaM, Ha KOTOpPhIE CChLIAIOTCS AeCKPUIITOPhl. OCHOBHBIMHU CIIOCOOaMH, IPU
IIOMOIIIM KOTOPBIX IIPOIIECC MOYKET IIOJYYUTh [eCKPUIITOP, SABJSIETCS OTKPBITHE WU CO3[aHUe
00beKTa, a TakyKe Hacje[JoBaHHe OT POJUTEJLCKOTO IIpoliecca. KpoMe TOro, MejKIIpOIleCCHbIE
KOMMYHUKAIIUX IIPU IIOMOIIY COKETOB IIO3BOJIAIOT IlepefiaBaTh JECKPHUIITOPHI B COOOIIEHHSIX
Me>Ky HeCBSI3aHHBIMH ITIpOIleccaMU Ha OTHOM U TOU »Ke MallllHe.

JIro60¥1 paboumil JeCKPUIITOP UMeeT CBSI3aHHOE C HUM cMeuweHue 8 @alisie B 6aliTax OT Hadajla
o6bexTa. Onepaliy YTeHUs U 3allCH HAaYMHAKTCS OT 3TOTO0 CMeIlleHHs, KOTOPBIM 06HOBJISIETCS
Ioc/Ie KaK/0H Iepefiaud JaHHBIX. /I 00beKTOB, K KOTOPBIM paspellleH IIPOU3BOJIbHBIN JOCTYII,
CcMellleHHe B ¢arisie MOKeT ObITh YCTAHOBJIEHO II0CPELCTBOM CUCTEMHOI'O BbI30Ba Iseek. OGBIUHEBIE
daliiipl, a TakKe HeKOTOphble YCTPOMCTBA, paspellaloT IIPOU3BOJIBLHBIN NOCTYII K HUM. KaHaibl U
COKETHI 3TOTO JleJIaTh He II03BOJIIOT.

Korza mporiecc 3aBepIiaeTcsi, siip0 0CBO60YKIaeT BCe JeCKPUIITOPHI, KOTOPhIe HCII0Ih30BaIUCh
9THUM TIpoIteccoM. Ec/H IpoItecc XpaHUJI IIOCTIeHIOI CChIIKY Ha 06HeKT, TO MeHe)Kep 06HeKTOB
yBeIOMJISIETCS [JIT BBIIIOJTHEHUS BCeX HEOOXOAUMBIX NeMCTBUM, TaKUX, KaK OKOHUYATeJIbHOe
ynaseHue aityia WM YHUUTO)KeHHEe COKETA.

2.1.6.2. VipaBJjieHHe JeCKpPHIITOpaMu

BOJIBIIIMHCTBO HPOIIECCOB OXKUAAKOT, YTO Ilepef, HayaJoM HX paboThl yXKe OYAyT OTKPBITHl TPHU
meckpunTopa. IJTo geckpunTopsl 0, 1 u 2, GoJbllle U3BeCTHble KaK CMAaHOapmHulil 8800,
CMaHOapmHuwlil 861800 U CMAHOAPMHDBIIL NOMOK OUAZHOCMUYECKUX CO0OuleHull, COOTBETCTBEHHO.
Kak mpaBmio, Bce OHH CBS3BIBAIOTCA C II0JIb30BATEJbCKUM TepMHHAJIOM II0 BpeMs BXOZJa B
cucteMy (cMmoTpu Pasgen 14.6) ¥ HacJeAyroTcs 4Yepe3 BBI3OBHL fork U exec IIpoljeccaMy,
3allyCKaeMbIMHU II0JIb30BaTesieM. TakuM o06pasoM, IporpaMMa MOKET CUMTBHIBAaTH TO, YTO
HabHpaeT II0JIb30BaTesb, U3 CTaHIaPTHOTO BBOJA, U IIporpaMMa MOJKeT BbIJJaBaTh pe3yJbTaT Ha
9KpaH II0JIb30BaTeJsd, OCYIeCTBJSA 3allCh B CTaHJAPTHBIM BBIBOA. JleCKPpUIITOpP IIOTOKA
OTUATrHOCTUYECKUX COOOIIIeHUM TaKyKe OTKPBIT JJIg 3aIlIMCU U HCIIOJIb3yeTCs [IJIS BBIBOZA OIITHOOK,
KOT7Ia KaK CTaHJapTHBIN BBIBOJ, UCIIOIb3YeTCs IJIsI 0OBIYHOTO BHIBOJIA.

9TU (U ApyTHe) MeCKPUIITOPhI MOTYT 0TOOpa’kaThCsl Ha 00'beKTHI, OTVIMUYAIOIHecs OT TEPMUHAA;
Takoe OToOpa’keHHe Ha3bIBAETCSI nepeHanpas/ieHueM 6600a/8bleoda, U Bce CTaHAAPTHHIE
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KOMaH/IHble IIPOIeCCOPHI IT03BOJILIOT II0JI30BATEI0 3TO AesaTh. O60JI0UKa MOXKET HallpaBUTh
BBIBOJ| IIporpaMMmbl B ¢aiiy, 3akpblBasg [AeCKpUNTOp 1 (CTaHAApPTHBIM BBIBOJ) U OTKpbIBAs
BBIOpPAHHBIN BBIXOAHOM Galil Ajd CO3gaHUs HOBOTO Aeckpunrtopa 1. IIogo6HBIM >ke o6pasoM
CTaHJApPTHBIM BBOJ MOXKeT OpaTbcad M3 Qailya, IIPU 3TOM 3aKpbIBaeTcsa AecKpuurop 0 u
OTKpbIBaeTcsa ¢pari.

KaHaJIpl I03BOJIIIOT BBIBOZAY OZHOM IIPOTPaMMBI CTAaHOBHUTLCS BBOJOM JPYTOM IIporpaMMbl 6e3
IIepelMChIBaHUS M Jladke IIePeKOMIIOHOBKHM IIporpaMM. BMecTo TOro, 4To6bl JAecKpumnrTop 1
(cTaHZAPTHBIM BBIBOJ) HCXOJHOM HporpaMMbl OBI HAacCTPOeH Ha 3allUCh Ha TepMUHAJ, OH
HacTpaWBaeTCs Ha BXOJHOM [eCKPHUIITOpP KaHasjaa. AHAJOTHUYHO JeckpunrTop 0 (cTaHJapTHBIN
BBOJZ) IIPUHUMaAIOIIe IIporpaMMbl HacTpaWBaeTCd Ha oOpallleHHe K BBIBOJY KaHasa, a He K
KJIaBUaType TepMHHaJa. Pe3yJbTUPYIOIIUM Ha6op [BYX IIPOIIECCOB U COEAMHSIONIUN KaHaJl
Ha3bIBaeTcs KOHgellepom. KoHBeliepbl MOTYT OBITH BecbMa GOJIBIIMMHU I10CI€0BaTeIbHOCTIMU
IIPOIeCCOB, COeMHEHHBIX KaHaIaMHU.

CrucreMHbIe BBI3OBBI Open, pipe U socket IIOPOKAAIOT HOBBIE JAECKPUIITOPBl C HaWMEHBIIIUM
HEeMCII0JIb3yeMbIM HOMEPOM, ITOAXOAAIINM /IS TeCKpUIITopa. /i Toro, YTo0bl KOHBelephbl MOIVIA
paboTaTh, LOJDKEH CYIeCTBOBAaTh MeXaHU3M I OTOOpa’keHUsI TaKUX JeCKpUITOpoB B 0 u 1.
CucTeMHBIN BBI3OB dup CO3/iaeT KOIIMIO [TeCKPUIITOpa, KOTopas yKashklBaeT Ha Ty JKe CaMylo
3anuch B Tabmune ¢aiyioB. HOBBIM  [eCKpUIITOP TakKe sBJAETCd HaWUMEHBIINM
HEHNCIIOJIb3yeMBIM, HO €CJU HYKHBIM [JeCKpPUNTOP CHavajla 3aKpbliTh, TO dup MOXKHO
UCII0/Ib30BaTh [JIS BBIIIOJHEHUS HY)KHOIO O0TOOpakeHUs. OfHAKO 3/iech TpeOyeTcss HeKOTOpas
OCTOPOJKHOCTB: eCJIM HY)XeH IeCKpuIrrop 1, a meckpunrop 0 y»Xe 3akKphIT, TO B pesyJjbTaTe
roJsiyuutcs feckpunrop 0. Bo usbekaHue aTou 1pobJieMbl B CUCTEMe UMeeTCsI CUCTEMHBIN BHI30B
dup2; oH 1OX0X Ha dup, HO BOCIIpUHUMAET JIOIIOJIHUTEILHBINM apryMeHT, YKa3bIBAaI[UU HOMEpP
HY>KHOTO [eCKpHUIITOpa (eciu HY>KHBIM JeCKPUIITOP y>Ke OTKPBIT, TO dup2 ero 3akpoeT Iiepes
IIOBTOPHBIM UCII0JIb30BaHUEM).

2.1.6.3. YerpoiicTBa

AnirapaTHBIe YCTPOMCTBA UMEIOT CBSI3aHHbIe C HUMU MMeHa (aiioB, U K HUM MOJKeT 00palaThbCs
I10JIb30BaTeJb IIPU IIOMOIIM TeX >Ke CaMbIX CHUCTeMHBIX BBI30BOB, UTO UCIIOJIB3YIOTCS IJISI
O0OBIYHBIX (AMJIOB. SIpPO MOYKeT pas3jnuyaThb Cheyua/tbHblll @atin ycmpolicmea WIA TPOCTO
CneyuabHulil daiin, ¥ MOXKeT OIIpe/iesIATh, K KAKOMY YCTPOMCTBY OH OTHOCHUTCS, HO 6OJIBIIIMHCTBO
IIPOLIECCOB He BBIIIOJHAIT TAaKOr0 paclio3HaBaHWs. TepMHHaJbI, IIPUHTEPBHl U CTPHUMEPHI BCe
OOCTYIIHBI KaK IIOCJIe/loBaTeJbHOCTH 0alT, KaK JUCKOBble ¢aiyibl 4.4BSD. TakuMm o6pasowm,
0CO06E€HHOCTHU paboThl YCTPONCTB MaKCUMaJIbHO CKPBIBAOTCA SAPOM, U [ja’ke B sifipe 60JIBIITUHCTBO
U3 HUX OTJIMYAIOTCA B ipaliBepax.

AnmapaTHble  YCTPOMCTBA  MOIYT  OBITH  pasfieJleHbl Ha  CMPYKMypupoe8aHHbvle  WJIN
HecmpyKkmypupogaHHble; OHH W3BECTHBHI II0J] Ha3BaHUSIMU 06/10UHble U NOCUMBOJ/IbHbLE,
COOTBETCTBeHHO. Kak IIpaBHJIO, IIpOIlecChl 00OpamfarwTcsi K YCTPOMCTBaAM IIOCpPeACTBOM
cneyuaabHulX Paiiioe B parmoBod cucreMe. Onepaniy BBOJa/BbIBO/A, BBIIIOJTHIEMbBIE C TAKIMH
¢dariramMy, 06pabaThIBAlOTCA IIOCTOSHHO HaXOOAIIUMUCA B spe IIPOrpaMMHBIMUA MOIYJIIMHU,
HasbIBaeMBIMHU dpaiigepamu ycmpoticme. BOJBIIUHCTBO amdllapaTHBIX YCTPOMCTB IJIs1 CETEeBBIX
KOMMYHUKAIlU¥l  JOCTYIHBI TOJIBKO HpH  IIOMOIIM  MEXaHHU3MOB  ME)KIIPOI[eCCHOIO
B3aUMOJENCTBUS, U He HMEKT CIelUaJbHBIX YCTPOMCTB B IIPOCTPAaHCTBe HMeH (GaiiyloBOMU
CHUCTeMBI, TaK KaK MHTepderic HUSKOYPOBHES8bIX COKemo8 naeT 60Jiee eCTeCTBEHHBIN UHTepdeIC,
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yeM CIeIhaJbHbIN (aiil.

CTpyKTypHpOBaHHBIe WIM GJI0YHBIE YCTPOMCTBA PasfesIsII0TCI Ha AUCKU U MarHUTHBIE JIEHTHl U
BKJIIOUAIOT B Ce6s1 GOJIBITMHCTBO YCTPOMCTB C IIPOM3BOJIEHBIM JIOCTYIIOM. SIIpO IIOZIep>KUBaeT
omnepanuu 6ypepusaniii THIIA UYTeHHe-U3MeHeHHe-3allUCh C OJIOYHBIMU CTPYKTYPUPOBaHHBIMU
YCTPOMCTBAMHU [I1 TOTO, YTOGHI Pa3pelIUTh IIOCTAeTHUM OCYIIeCTBISATh UYTEHHE U 3alllCh
IIOJTHOCTHIO IIPOM3BOJILHBIM 00pasoM, KaK C OOBIUHBIMU O¢aiamMu. PaiyoBble CHCTEMBI
C03/1a10TCs Ha 6JIOYHBIX YCTPOUCTBAX.

HeCTpyKTYpHUpPOBaHHBIMU YCTPOMCTBAMHU SIBJISIIOTCS Te, YTO He IIO/Iep>KUBAIOT GJIOUHYIO
CTPYKTYpy. THUIUYHBIMH HECTPYKTYPUPOBAaHHBIMHU YCTPOMCTBAMU SIBJSIIOTCS JIMHUHM CBSI3H,
pacTpoBble TpadoOIOCTPOUTESIM U HebypepusHpyemMble MarHUTHBIe JIEHTBI W JIUCKHU.
HecTpyKTypHUpOBaHHEIE YCTPOHCTBA, KaK IIPABUJIO, MOAEP>KUBAKOT IIEPeHOC GOJIBITUX 06'HeMOB
TAHHBIX.

HecTpyKTypHUpOBaHHBIE (alIbl HA3bIBAKT CUMBO/AbHbLIMU Ycmpolicmeamu, IIOTOMY UTO IepBble
M3 HUX SIBJISUINCH ipaliBepaMU TepMUHAJIbHBIX YCTPOUCTB. UHTepdeiic apa K JpaliBepy IS ITUX
YCTPOMCTB /I0KA3aJI YA06CTBO €r0 UCI0Ib30BAHUS JIS IPYTUX HECTPYKTYPHUPOBAHHBIX YCTPOHCTB.

CrertrasibHble  Qaiyibl  YCTPOMCTB  CO3MAIOTCA CHUCTEMHBIM BBI3OBOM mknod. Hwmeercsa
IOIIOJIHUTEJIbHBIM CUCTeMHBIN BBI3OB, 0Ctl, [Id yIIpaBiIeHWsI HU3KOYPOBHEBBIMU I1apaMeTpaMU
crrerfajabHBIX GaiIoB. BBIIIOJHAeMBbIe OIlepallMy [JId KaKA0I0 YCTPOMCTBA PasJMYHBL. IJTOT
CUCTEMHBIM BBI3OB IIO3BOJIIET OCYILECTBJIATH [AOCTYII K CIIeI[MaJbHBIM XapaKTepUCTHUKaM
YCTPOMCTB, He Ileperpyskas CMBICJ APYIUX CHCTeMHBIX BBI3OBOB. Halpumep, [ cTpuMepa
CylllecTBYeT ioctl [y 3allMCH MeTKH KOHIIa JIEHTBI, HO HeT 0CO00M HJIM M3MeHeHHOU BepCUuU
byHKIIUM write.

2.1.6.4. MexaHH3M ME>XIIPOIIECCHBIX KOMMYHHKAIIUH IIOCPEICTBOM COKETOB

B simpe 4.2BSD TOSBHUJICS MeXaHHU3M MEKIIPOIIECCHOTO B3aUMOJEHCTBUs, 60Jiee THOKUH, ueM
KaHaJbl, OCHOBAaHHBIM Ha cokemax. COKeT SIBJsIeTCS KOHEYHOM TOYKOM KOMMYHUKAITUM,
DOCTYIIHBIH Uepes TeCKPUIITOP, KaK pariyl minu KaHal. KaXkAbld U3 ABYX IIPOIIecCOB MOYKET CO3/IaTh
COKET, a 3aT€M COEUHUTH 3TU KOHEUHBIE TOUKH /IS TIOJIyUeHUs Hale)KHOTO KaHasla Iepesavu
II0TOKa GaWT. Ilocjie COeIMHEHUs] MPOIECC MO’KET BBINOJHATH C JECKPUIITOPAMHU OIlepalliu
YTeHUs] U 3allUCH, KaK 3TO JleJlaJloch C KaHajaMH. [Ipo3payHOCTH COKETOB II03BOJISIET SIAPY
IlepeHaNpaBUTh BHIBOJ OZHOTO IIpollecca Ha BXOJ APYroro, paboTarollero Ha Apyrod MalvHe.
BOJIBITTUM pas/IHyreM MeKITy KaHaJIaMH U COKeTaMH SIBJISIETCS TO, UTO KaHAJIBI TPEOYIOT HATUUHS
0GIIETO POAUTEIHCKOTO IIpoIiecca Il YCTAaHOBKY KOMMYHHKAITMU. CoeTUHEHME MeXK/Ty COKeTaMH
MO’KeT OBbITH YCTAHOBJIEHO JBYMS HeCBSI3aHHBIMH ITpOIleCCaMM, BO3MO’KHO, PaGOTaIOIUMU Ha
pasHbBIX MalllMHAaX.

System V mpepocTaBisgeT MeXaHU3M JIOKaJIbHOI0 MeXKIIPOIleCCHOT0 B3auMoiericTBUd uepes FIFO
(Tak>ke HasbIBaeMble UMEHOBAHHbIMU KaHaramu). FIFO oTob6paskarTcs KaK 00beKThl $paiyloBon
CHUCTEMBI, KOTOpPble MOTYT OBITH OTKPBITHl HECBSI3aHHBIMU IIpOIlecCaMM, U B KOTOpPbIe MOJKHO
OTKpBIBaTh U IIOCHUIATh [JaHHBIe TaK ’Ke, KaK B Clay4yae KaHasloB. Takum o6pasom, FIFO He
TpeOyIT O0O0Ilero pPOAUTeJbCKOIO IIpollecca [AJjI1 YCTAaHOBKU COeMHEHUs; OHM MOTYT OBIThb
coeWHEeHBI I10CJIe TOro, Kak OyAyT 3alyllleHbl ABa IIpoliecca. B oinume oT cokeToB, FIFO MoryT
OBITh HCII0JIb30BaHbl TOJIBLKO Ha JIOKAJIbHOM MalllMHe; OHU He MOIYT OBbITh HCIIOJIb30BaHbI IS
CBSI3U MeEXKZy IIpolleccaMM, paboTalIUMU Ha pasHbIX MamnHax. FIFO peasnusoBaHbl B 4.4BSD,
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IIOTOMY 4TO 3TO TpebyeT cTaHgapT POSIX.1. X QyHKIITMOHATHLHOCTD SIBJISIETCSI IIOIMHOKECTBOM
$yHKIIMM nHTEepderica COKETOB.

MexaHU3M COKETOB TpeOyeT paclIvpeHUus TpPagulMoHHBIX yid UNIX CHCTeMHBIX BBI3OBOB
BBO/1a/BBIBO/IA [IJI1 06eclieYeHUs COOTBETCTBYIOIIUX UMEeH U CMBIC/IOB COeUHEeHUIM. BMecTo TOrO,
4TOOBI IIeperpy’kaTh CyIeCTBYIOIIUN UHTepdelic, pa3pab0TUUKU HCII0JIb30BaIU CYIIeCTBYIOIIITEe
UHTepderCrl, paclIpUB UX TaK, YTO OHU IIPOZ0JDKUIIN paboTaTh 6€3 UsMeHeHU!, U pa3paboTanu
HOBBIe UHTepdeMChl i1 paboThl C HOBBIMH BO3MOKHOCTIMHU. CUCTeMHBIe BBISOBHI read U write
HUCIIOJIb30BAJIMCh UIA COeMHEHUM THIIAa II0TOKa OalT, W OBUIO [J00aBJIEHO IIIeCTh HOBBIX
CHUCTEMHBIX BBI30BOB, YTO II03BOJIMJIO II0CHLIATH U IIPUHUMATh aipeCOBaHHbBIE COOOIIIeHUs, TaKHUe,
Kak ceTeBble JaTarpaMMbl. CHCTEMHBIE BBI3OBBI /I 3alIMCH COOOIeHUM BKJ/IIOUAKOT B cebs send,
sendto u sendmsg. CCTeMHbIe BBI3OBBI JJI1 YTEHHUSI COOOI[eHUM BKJIIOUAKT recv, recvfrom u
recvmsg. B peTpocIieKTHBe, IIepBble 1Ba B Ka’KI0M KJIacce SABJIAIOTCA OCOOBIMU CIydassMH [PYTUX;
recvfrom u sendto, HaBepHOe, I0J/DKHBI OBLJIN OBITH 100aBJIeHbI KaK OMOJIMOTEeUYHbIe HHTEeP)EChl K
recvmsg U sendmsg, COOTBETCTBEHHO.

2.1.6.5. MHO>KeCTBEHHBII BBO/I/BBIBO/|

KpoMme TpafiUIIMOHHBIX CHCTEMHBIX BBI3OBOB read U write, B 4.2BSD mosiBWIach BO3MOXKHOCTH
BBIIIOJIHSATH MHO>KeCTBEHHBIM BBO/I/BBIBOZl. MHOKECTBEHHBIM BBOJ, HCIIONIb3yeT CHCTEMHBIN
BBI3OB readv UId pasMeIlleHUs pe3yJjbTaTa eJUHCTBEHHOHN OIlepallid YTEeHUSI B HECKOJIbKHUX
pasnuuHbIX Oydepax. O6paTHO, CUCTEMHBLIN BBI30B Writev II03BOJISIET OCYILECTBJIATH 3aIlKCh
HEeCKOJIbKUX Pa3IUYHbIX OypepoB 3a OfHY aTOMapHYyI0 OIlepallii0 3alKCH. BMecTo Ilepefayud
oxHOoro 6ydepa M ero JJIMHBI B KaueCTBe IIapaMeTPOB, KaK 3TO JieJlaeTcsl IIPU HCII0JIb30BaHUU
CHUCTeMHBIX BBI30BOB read U write, IIpoIiecc Ilepe/iaeT yKa3aTeJIb Ha MacCUB 6yQepoB U UX IJIVH, a
TaKKe CYETUUK, OIIpe/le/ISI0IINN pasMep MacCUBa.

Tako¥t MeXaHU3M I103BOJIsIeT OydepaM B pasIMUHBIX 06J1aCTSIX a[peCHOT0 IIPOCTPAHCTBA IIpoIfecca
3aIIMChIBATLCSI aTOMapHO, 6e3 HeoOXOAMMOCTH KOIHPOBaTh UX B OAUH 6Gydep. ATOMapHbIE
oIlepaIfiy 3allMCH HeoOXOAMMEBI B Ciydae, KOIZla HHM3KOYPOBHEBBIe abCTPAKIIUM OCHOBaHBI Ha
3aIHCSIX, HAIIPUMep, CTPUMePBI, KOTOPbIe BBIBOMST GJIOK JIEHTHI IIPH Ka’K/[0M 3aIIpoce Ha 3aIlUCh.
Taxoke II0JIe3HA BO3MOYKHOCTH IIOMeIaTh Pe3yJsbTaT OJHOIO 3aIpoca Ha YTeHMe B HeCKOJbKHUX
pa3IMyHBIX 6ydepax (HampuMep, 3aroJIOBOK 3allMCH B OJJHO MeCTO, a JJaHHbIe B Jpyroe). XOTs
IIPHJIOYKEHHE MOYKET CHUMYJIMPOBAaTh BO3MOJKHOCTH BBINIOJIHATH MHOKeCTBEHHBIEe OIlepaIiuy
IIOCPEeICTBOM UTEHUs JTAHHBIX B OOJIBIITON 6ydep C IMOC/TIeyIOIINM KOIMPOBAaHUEM HX YacTel B
HYy>KHbIe 006JIaCTH, U HaKJIaJiHble PAcXofbl Ha KOIHMPOBaHME B IaMITH B TaKUX CJIy4asix 4acTo
yBeJIMUUBaeT BpeMsI BHIIIOJTHEHUS IPUJI0KeHUS UyTh JIU He BIBOE.

Taxk ke, Kak send ¥ recv MOTYT OBITh peajIn30BaHbl B BUJle OMOJIMOTEUHBIX HHTeP)ECoB K sendto
U recvfrom, BO3MOXXHO CUMYJIMpOBaHUe read 4depes readv u write dyepes writev. OgHako read u
write UCIIOJIb3YIOTCS CTOJIb YacTO, YTO HAaKJIa[HbIe PAacXo/bl HAa TaKyH0 CUMYJISIITUIO He CTOSIT TOTO.

2.1.6.6. ITogaep>KKa HeCKOJIBKUX ¢aiIOBBIX CUCTEM

BmecTe ¢ pacpocTpaHeHHeM CeTeBBIX BBIUMCJIEHUU BO3HUKJIA IIOTPEOHOCTH B IOAJEpP/KKe KakK
JIOKQJIbHBIX, TaK U yJaJleHHBIX (QalIOBBIX CHUCTeM. [[yigd 06JierdyeHUs IOAJLEP>KKH HECKOJBKHX
$alIoBBIX CHUCTEM PaspaboTUYUKU [00aBUIN B SIP0 UHTepdelic BUPTYaIbHBIX Y3JI0B $paiyloBOM
CHUCTeMBl, WM MHTepdelic vnode. Habop omepanuii, IKCIOPTHUPYyeMBbIX depe3 HMHTepderic vnode,
II0X0’K Ha oIepanuu ¢(aloBOM CHUCTeMBl, paHee IIOfJep KHMBaeMble JIOKaJbHOU (GaijoBOM
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CHCTEMO. O,II;HaKO OHH MOTYT IIOAOEPKUBATHCA ITUPOKKUM CIIEKTPOM THIIOB (l)afIJIOBBIX CHUCTeEM:

» JIokaJIbHBIE (l)aﬁJIOBBIe CHUCTEMBI, UCIIOJIB3YIOIIHE T CK

» ®aliyIbl, UMIIOPTUPYEeMBble IIPU IOMOIIM Pa3HOOOPA3HBIX IIPOTOKOJIOB y/AaeHHBIX GaMI0OBBIX
CHUCTEM

» damoBsie cucTeMbl CD-ROM, 1O0CTYIIHBIE TOJBKO JIJI1 YTEHUS

» QalyioBBle CHCTEMBI, IIPefOCTaB/AIOINMNE CIIeIUaJU3UpPOBaHHBIE YCIYIH - K IIPHUMeEDY,
¢daiyoBas 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 Paszmesne 6.5; BI06aBOK OH IIOffep KHUBaeT QyHKIIUU,
onvcaHHble B Pasgesie 6.6; HeKOoTOpble K3 (QaMJIOBBIX CHUCTEM CIIEI[MaJIbHOIO0 HasHauYeHUs
onucaHsl B Pasfesie 6.7.

2.1.7. ®anjioBbIe CUCTEeMbI

OOGBIYHBIN (aiy IIpefcTaBJgeT CO00M MacCHB 0AaMTOB, 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€EpeBO/ia CTPOKH B KadeCTBe
IIPU3HAKOB KOHIIA CTPOK, HO APyrye IIporpaMMBbI MOTYT IIpeArosaraTb HaJIuuue Apyrux CTPyKTyp.
B camoMm ¢aiyie He XpaHUTCAd HUKAKOU CHUCTeMHOUW uHopMaIliu o ¢arie, HO B (paiyioBoU
crucTeMe pasMelllaeTcsi HeKoTopasd HWHopMalnusg o0 Biafesnblle, IIpaBaXx JgocTyna U 00
UCII0JIb30BaHUU KaXKIoro ¢aiia.

KoMIIOHeHT 1107, Ha3BaHUEM UM (Palla ABJISIETCS CTPOKOU JJIMHOU /10 255 CUMBOJIOB. ITH UMeHa
XpaHATCcAd B ¢aiyie 0coboro THUIla, KOTOPbIM Ha3bIBAeTCs Kama/io2om. UHpopMmalmg o ¢aiie B
KaTaJIoTe Ha3bIBAeTCS 3aNUCbLK Kama/02a U BKIKYaeT, KpoMe UMeHHU ¢aiiyia, yKasaTeb Ha caM
¢aiiy. 3anucu KaTaszora MOI'yT CCbIAThCA KaK Ha Jpyrue KaTaJoTH, TaK U Ha OObIYHBIE QaiiIbl.
TaxuM o6pasom popMHUpyeTcs HepapXusd KaTajgoros U ¢pamnioB, KOTopas ¥ HasblBaeTcd GalIoBOM
CHUCTeMOH filesystem;

PucyHok 2. He60/lbwa.ﬂ dailnosasn cucmema

Opua Heb6osbllasgs QaiioBasg cuUcTeMa II0KasaHa Ha HebOosblnas ¢aiioBas cucreMa. Katayoru
MOTIYT COZlep>KaTh I10JKaTaJIOI'y, U HeT OIPaHUYEeHUN BJIOKEHHOCTH OJHOTO KaTasIora B IPYTOH I10
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miyouHe. [y COOJIIOZEHUS 11eJIOCTHOCTH (GalyloBOM CHUCTEMBI, SIIPO He II03BOJIIeT IIPoIeccy
IIPOM3BO/IUTEL 3allMCh HEIIOCPeJCTBEHHO B KaTaJjoru. daioBasg cucreMa MOKeT XpaHUTh He
TOJIBKO OOBIUHBIe Galabl W KaTaJold, HO TakK)Ke CCbUIKM Ha JpyrHe OO0BEKTHI, TaKue, KakK
YCTPOMCTBA U COKETHI.

darisoBas cucTeMa o6pasyeT lepeBo, HauaIo KOTOPOIo HaXOQUTCSI B KOPHE8OM Kama.ioz2e, THOTA
HasblBaeMOMY II0 UMEHH C/13UW, KOTOPOe COOTBETCTBYeT CUMBOJIY OJMHAPHOM HAaKJIOHHOM YepThI
(/). KopHeBOM KaTaJIOI COZepKUT ¢Gaiyibl; B HallleM IIpuMepe Ha PUCyHKe 2.2, OH COJEp>KUT
vmunix, KOIIMIO BBIIIOJJHUMOTO 00BEKTHOTrO0 ¢paiiia saapa. B HeM TakKe pacIiosio’KeHbl KaTaJIoI'd; B
9TOM IIpHMepe OH COJep KUT KaTaJsIoI usr. BHyTpu KaTasiora usr pacliojiaraeTcss KaTajor bin,
KOTOPBIX B OCHOBHOM COZIeP>KHUT BBIIIOJTHUMBIA 00beKTHBIHN KO, IIPOrpaMM, TaKUX, Kak Is 1 Vi.

I[Iporiecc obpaiaercs K ¢pariay, yKasblBas nyms 0 Hero, KOTOPbI SBJISETCI CTPOKOU, COCTOAIeHN
U3 HEeCKOJIbKUX WM HU OJHOIO MMeH (aiioB, pasfesleHHbIX CUMBOJIaMHU cidla (/). C KaKgbIM
IIPOIIECCOM SIIPO CBA3BIBAeT /iBa KaTasora, IIPU IIOMOIYU KOTOPBIX MOXKHO MHTEPIIPEeTHPOBATH
MapuIpyTHI 10 paiyioB. KopHegoll kamasioe TIpoIiecca sIBJISIeTCI CaMOM BepXHeU TOUKON GarioBOM
CHUCTEMBI, KOTOPYI0 MO>KeT AOCTHUYb IIPOIlecC; OOBIYHO OH COOTBETCTBYeT KOPHEBOMY KaTaJIOTy
Bcell (aMyoBOM cucTeMbl. MapHIpyT, HauYWHAKINWICA C CHUMBOJIA CJ3Ia, HAa3bIBAeTCA
abCoNMOMHBIM MAPWPYMOM, YU HUHTEPIIPeTHUPYeTCd SApPOM, HauyMHasi C KOPHeBOrO KaTaJiora
Iporiecca.

HMs 1IyTH, KOTOpPOe He HAaYWHAETCS CO CJI9INa, HAa3bIBAETCS OMHOCUME/AbHbIM MAapupymom, A
HHTePIIPeTUPYEeTCSI OTHOCUTEJIBHO meKyuieeo pabodezo kama.aoza Iporecca. (3TOT KaTasor
KpaTKO TaKyKe HasbIBAalOT MeKyWUM Kama/ano2omM UIu padodum kamanozom.) TeKyInui KaTaaor
caM II0 cebe MO>KHO 0603HaUYUTh HEIOCPEJCTBEHHO II0 UMeHH dot, UTO COOTBETCTBYeT OJHOU
Touke (). MMa ¢aiina dot-dot (.) ob6o3HavaeT POAUTENbCKHUM KaTaJIOT TeKyIero KaTaJsora.
KopHeBOM KaTaJIor ABJISIETCS IIPEIKOM caMoMy cebe.

[Iporecc MoKeT 3aJaTh COOCTBEHHBIM KOPHEBOM KaTaJIOr IIPU IIOMOIIM CUCTEMHOIO BbI30Ba
chroot, 1 yCTaHOBUTH TEKYIIIUM KaTaJIOT CUCTEMHBIM BBI30BOM chdir. Ka>KIpIil IIpoIiecc MOKeT B
JII000M MOMEHT BBIIIOJIHUTEL BBI3OB chdir, HO chroot 103B0JIEHO BBIIIOJIHATH TOJIBKO IITPOIIECCY C
aJIMUHUCTPaTUBHBIMU IIPUBWIETUAMU. Chroot 00bIYHO UCII0JIb3yeTCs [JI OTpaHUYeHUs JOCTyIIa
K CHUCTeMe.

B3saB ¢aisoByr0 cHUCcTeMy, M300pakeHHYI0 Ha PHCyHKe 2.2, W II0j1arasd, 4To IIpoIlecC MMeeT B
KayeCTBe KOPHEBOI0 KaTasiora KOPHeBOM KaTasIor GpaioBOM CHUCTEMBI, U B KaueCTBe TEKYIIero
KaTasora /usr, OH MOXKeT 00paTUThCA K ¢aiay vi JU60 0T KOpPHS II0 aOCOJIOTHOMY HMEHHU
/usr/bin/vi, 1160 U3 TEKyIIero KaTajaora ¢ OTHOCUTeJbHBIM UMeHeM bin/vi.

CrcTeMHBIe YTHJINUTHI U 6a3bl JAHHBIX PACIIOIaTaloTCsl B HECKOJIBKUX BCeM M3BeCTHBIX KaTasorax.
YacThIo IIpeioIIpe/ieIeHHON HepapXUu IBJIsIeTCs KaTaJslor, Coep Kaliuil 00MawHUll Kamaioe i
KasK/IOTo II0JIb30BaTesIs - HanpuMep, /usr/staff/mckusick u /usr/staff/karels Ha Pucynke 2.2. Korma
I10JIb30BaTeI PErUCTPUPYIOTCSI B CHCTeMe, TO paboyuii KaTaJor UX KOMaHJHOTO IIpoIjeccopa
yCTaHaBJIMBAaeTCsI B JIOMAIIHUI KaTaJIOl. B CBOMX AOMalIHUX KaTasoraX II0JIb30BaTeNIX MOIYT
CO3[laBaTh KaTaJIOTH TaK >Ke JIerKo, KaK U 00bIYyHbIe ¢aiibl. TakuM 006pasoM, IIOJIb30BaTeb
MO’KeT CTPOUTH HepapXyUM KaTaJ0r0B IIPOU3BOJIbHOM CJI0KHOCTH.

ITosp30oBaTe b OOBIYHO 3HAET TOJILKO 00 O,ILHOIZ (baﬁHOBOIZ CHuCTeMe, HO CHCTeMa MOKEeT 3HaTh,
YTO O/lHa BHUPTYyaJJIbHasd Q)aﬁHOBaH CHUCTeMa Ha CaMOM /[iejie COCTOHUT M3 HECKOJIBKHX (l)I/ISI/I‘IeCKI/IX
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$alyIOBBIX CUCTeM, KajK/asl U3 KOTOPBIX PacIIojoyKeHa Ha OT[eJIbHOM yCTpoMcTBe. dusnyecKas
¢daryioBas cucTeMa He MOJKET pPacIiojiaraTbCsa Ha HECKOJIBKUX QU3NUeCKUX YCTPOoMCcTBaxX. Tak Kak
OOJIBIITMHCTBO (QU3WYECKUX [UCKOBBIX YCTPOMCTB pPa30bHUBAIOTCI Ha HECKOJIbKO JIOTHUYEeCKHUX
YCTPOYCTB, TO HA OJJHOM QU3UYeCKOM YCTPOMCTBE MOXKET pacliojiaraTbes 6oJiee 0fHOU GalIoBOM
CHCTEMBI, HO He 60JIee OZHOM /151 KayK[0T0 JIOTUUeCKOro ycTporcTBa. OpHa U3 GayloBbIX CUCTEM -
Ta, C KOTOPOM HAaUMHAKTCI BCe aOCOII0THBIE UM€eHa - Ha3bIBAETCSI KOpHegoll (aiizioeoll cucmemotl,
U OHA BCerja A0CTyIHa. [pyrue ¢paijioBble CUCTEMbI MOTYT MOHTHUPOBATHCS; 3TO 3HAYHUT, UTO OHU
MOTYT MHTETrPUPOBATBLCA B HepapXHUI0 KaTaJorOB KOPHeBOM ¢aiyioBOM cucTeMbl. CCBIKM Ha
KaTaJol, B KOTOPOM HaXOJUTCd CMOHTHUpOBaHHass B Hero ¢aiioBasi CHUCTeMe, IIPO3PavHO
IIpeobpasyroTcs AAPOM B CCHIJIKM Ha KOPHEBOM KaTasIol CMOHTUPOBaHHOU GaiiyIoBOM CUCTEMBI.

CrcTeMHBIN BBI3OB link B KauecTBe IIapaMeTpPOB IIPUHUMAaeT UM CYILeCTBYIOIero ¢paiisia ¥ HOBOe
HUMs, KOTopoe 6yieT IIpHUCcBOeHO ¢aiiny. [Iociie yCIIelHOI0 BEIIIOJIHEHMS BBI30Ba link, paiil MoKeT
OBITH JOCTYIIEH I10 JIF060MYy M3 UMeH. M4 daiisia MoKeT ObITh y/ia/IeHO IIPH IIOMOIIM CUCTEMHOTO
BbI3OBa unlink. Korma ypasnsgeTcs IlociaefHee UM UId ¢aiia (M ITOCTAeSHUM IIPOIecC, KOTOPBIA
IeprKajl Gamul OTKPBITHIM, 3aKPBLJI €T0), YAaIsAeTCs U caM paiil.

daiiyibl OpraHW30BaHbl HepapXUuecKUu B kKamasoeu. Kartajsor gsigercd THUIOM ¢aiiia, HO, B
OT/INYME OT OOBIYHBIX (aMIoB, KaTaJoT UMeeT CTPYKTYpy, OIpefesseMyr0 cHUcTeMOM. IIpoiiecc
MOYKET YUTaTh KAaTaJIOr, KaK OYATO 3TO OOBIYHBIN (A, HO TOJILKO SIPy paspelieH0 U3MeHSIThb
KaTasIoI. KaTasoru co3farTcsd CUCTeMHBIM BBI3OBOM mKdir ¥ yIalATCd CUCTeMHBIM BBI3OBOM
rmdir. 1o 4.2BSD cucTeMHble BBI30BBL mkdir ©W rmdir ObUIM peaJHU30BaHBl KakK
I10CJIe/TOBAaTeJIbHOCTh CUCTEMHBIX BBI3OBOB link U unlink. iMeJioCh TP NIPUYHHEI 151 J0OaBJIeHUSA
CHUCTEMHBIX BbI3OBOB CIIEITHAJIbHO JJI CO3/TaHUS U yaa/leHUsS KaTaJlI0r0B:

1. Omeparusa MoKeT OBITH CHeslaHa aToMapHOU. Ec/iu cucTeMa 3aBeplimia paboTy aBapHuUHO, TO
KaTaJIOT He MO’KeT OCTaBaTbCA B IIPOMEKYTOYHOM COCTOSIHHH, UTO MOXKET CIYUYHUTLCA IIPHU
I10CJIeloBaTeIbHOM BbI3OBE CEPHUHU OIlepaliui.

2. Ilpu paboTe ceTeBoM $aityIoBOM CHCTEMBI CO3[laHUe U yajeHue paiioB U KaTaJI0r0B JOJIKHBI
BBIITIOJTHSATECSI aTOMAaPHO, YTOOBI MOTJIH BBITIOTHATHCS IT0C/IeIOBATEIHHO.

3. IIpu peanusanuu nogmep Xk He-UNIX ¢paiiyIoBBIX CUCTEM, TaKUX, KaK ¢aioBasd cucreMa MS-
DOS, Ha ApyroM pasfgese OHUCKa, MOXKeT OKasaTbCd, 4YTO 3Ta GaiioBasg CHUCTeMa He
IOA/lepKUBaeT CCHIIOYHBIX oIlepaliiid. XoTd [Jpyrde ¢QalaoBble CHUCTEMBI MOIYT
IOJ/lep>KUBATh KOHIIEIIIIMI0 KaTaJIoroB, CKOpee BCEro, OHU He OyAyT CO3JaBaTb M yAAIATH
KaTaJIOTH CO CChIIKAMH, KaK 3TO fesaeTcd B ¢paiyioBor cucreMe UNIX. COOTBETCTBEHHO OHU
MOTYT CO3/iaBaTh U U YAAJIATE KaTaJIOI'H TOJIBKO IIPH HaJIMYUHU SIBHBIX 3aIlIpOCOB Ha yAaJIeHHe
HJIHA CO3/IaHMe KaTaJIOrOB.

CucTeMHBIN BBI3OB chown ycTaHaBJIMBaeT BJajieslblla W TpyIIly ¢aiia, a chmod HU3MeHSIET
aTpuOyTHl 3alIUTHI. BBI30OB Stat, IpUMeHEHHbI K UMeHHU (Qaiia, MOKeT UCIIOJIb30BaThCI IS
YTeHUs 39TUX CBOMCTB ¢aiyia. CucTeMHBIe BBI3OBHI fchown, fchmod wu fstat TIpUMEHSIIOTCSI C
IeCKpUIITOpaMy, a He ¢ UMeHaMU (GanIoB, /I BBIIIOJTHEHUS TOTO Ke caMoro Habopa omepariyii.
CUCTEeMHBIN BBI3SOB rename MOKeT UCII0JIb30BaThCA I IIPUCBOEHUS (Qaiiyly HOBOrO MMEHU B
¢$arIoBoOM cHuCTEMe C 3aMeHOM CTaporo uMeHu ¢aiia. Kak ¥ onmepariui 110 CO3LaHUI0 U yIaJIeHUI0
KaTaJIoT0B, CUCTEMHBIN BBI3OB rename ObLI Ao6aBjieH B 4.2BSD g mpupaHUsl aTOMapHOCTU
U3MEHEHUI0 KMeH B JIOKaJbHOM ¢aiysoBoli cucreme. Ilo3)Ke OH ompasgaJl CBOIO
UCKJIIOUUTEJbHYI0 II0JIE3HOCTh [UI O9KCIIOPTHUPOBAHUS Ollepaliiii II0 IleperMMEHOBAaHUK0 B
CTOPOHHUX QalJIOBBIX CUCTEMAX U II0 CETH.
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CucTeMHBIH BBI3OB truncate ObL1 f06aBieH B 4.2BSD 1 TOro, 4To66! $aitibl MOIJIM 00pe3aThCs
110 YKa3aHHOMY CMeIlleHHI0. BbI30B ObLI J006aBJjIeH IlepBOHAYaIbHO [JIA IO PKKH OMOJIHMOTEeKHU
BpeMeHU BBIIIOJIHEHUs sA3blKa Fortran, B KOTOPOM IIPUMEHSJIOCH IIOHATHE KOHIla ¢aiya C
IIPOU3BOJIBHBIM /IOCTYIIOM, KOTOPBIM MOI YCTaHABJIMUBATHCA B JIIOOYIO IIO3UIIUI0, B KOTOPOM OBLI
IIOCJIeJHUM pa3 JOCTyIl K ¢aiay. bes cuCTeMHOIro BBI30Ba truncate eJUHCTBEHHBIM CII0CO60M
obpesaTh ¢ais OBJIO KOIHMPOBaHHE HY)KHOM 4YacTH B HOBBIM ¢ail, yAajJeHHe CTaporo M
IleperMeHOBaHWe KOIIMK B IlepBOHAyaJlbHOe UMdA. bBHOJMOTEeKa MoOIZIa TeopeTUYeCKHU
OTKasbIBaThCAd paboTaTh Ha 3allOJIHEHHOM (QauoBOM CHCTeMe, K TOMY >Ke TaKOH aJrOpUTM
OKa3bIBaJICS MeJlJIeHHBIM.

[Iocste Toro, Kak ¢aioBas cUcTeMa IO0Jydia BO3MOKHOCTb 06pe3aTh $aiiIbl, SIpo IPUMEHSIO
3Ty BO3MOXXHOCTHb [II1 YMEHBINIEHUsS OOJIBIITUX IIYCTBHIX KaTajJoroB. IIpeHMyIeCTBO B
YMEHBIIIEHUH ITyCTHIX KaTaJIOTOB 3aKJIOUYAeTCs B COKpAIlleHWH BPEeMEHH spa Ha IIOMCK B HUX
IIPU CO3JITaHUU WU YIaJIeHUU UMeH.

BHOBB co3fjaBaeMbIM ¢aiilaM IIpHCBaWBaeTCs HAeHTHUQUKATOP II0JIb30BaTess IIpoIlecca,
KOTOPBIM HX CO37jaJl, ¥ UAeHTUQUKATOp IPyNIIIBI KaTajaora, B KOTOPOM OHM OBUIM CO3FaHBIL /Iyt
3aITUTEl QalyIoOB IIPUMEHSIeTCSI TPeXypOBHEBBIM MeXaHMW3M YIIpaBJIeHHUS [JOCTYIIOM. ITH TpPHU
YPOBHS OIIPefiesIII0T JOCTYITHOCTE ariia st

1. ITonb3oBaTeIsl, KOTOPBIN SIBJISE€TCS BafesblieM paiiia
2. T'py1Iisl, KoTopas IIpUIlMcaHa ¢airy

3. Bcex ocTaJabHBIX

Kamuﬁ YPOBE€HL [OOCTyIIa HMeEeT OTAe/JbHble HHIAWKATOPEI IIPpaB [JId YTE€HHs, 3aIllMCH H
BBITIIOJTHEHMA.

daiyibl CO3JAI0TCA C HYJIEBBIM pasMepoM, KOTOPBIA MOJKET YBEeJWYUTHCA IIPU BBIIIOJHEHUU
omepanyi 3amucyd. Iloka @¢aiyl OTKpBIT, CHCTeMa OTCIeKHBaeT YyKasaTeJb Ha Gaui,
COOTBETCTBYIOLIIUI TeKYyIl[eMy IIOJIOKEHHWI0 B @Qaiile, CBSISaHHOM C JeCKPHIITOPOM. ITOT
yKasaTeJIb MOXKeT IIlepeMellaTbCd II0 ¢aiay B IIPOM3BOJBLHOM IIopsAnke. IIporjeccel,
HUCIIOJIB3YIOIIHEe OAUH U TOT JKe [eCKPUIITOp ¢arija II0CPeCTBOM CUCTEMHBIX BBHI3OBOB fork WU
dup, UCIIOJIE3YIT OJHOBPEMEHHO OJUH M TOT JKe yKasaTeJb TeKYIleM II03UIUU. /leCKPUIITOPEI,
CO3JJaHHbIe Pa3JIMYHBIMU CUCTEMHBIMH BBISOBAMH Open, UMEIT pas/IMYHble yKasaTe/JH TeKyIlen
MO3UIUU. B ¢aiylax MOIYT IIPUCYTCTBOBATBH Oblpbl. /[IBIPBI IIPEJCTaBJAIOT COOOM IIyCThIE
IIPOCTPAaHCTBA B Tese ¢aiina, B KOTOpble HUKAaKUX JaHHBIX He 3allMCHIBaJIOCh. IIporiecc MoKeT
co3JaTh TaKHe [BIPHI, IlepeMelllas yKasaTesb 3a TeKyI[UM KOHel gaia W IIPOU3BOJA 3allMCh.
IIp1 YTeHUU ABIPBI MHTEPIIPETUPYIOTCA CUCTEMOM KaK 3all0/IHEeHHbIe HyJIeBbIMU OalTaMU.

Pannue Bepcuu UNIX mMmesn orpaHuueHue B 14 CUMBOJIOB Ha UM Qaiiia. ITO OrpaHUYEHUe
3a4acCTyl0 BBI3BIBAJIO IIpoOJsieMbl. HammpuMep, KpoMe eCTeCTBEHHOIO >KeJIaHUs II0JIb30BaTesei
oaBaTh QaiyiaM AJIMHHBIE OIlHcaTe/bHble MMeHa, paclpoCTpaHeHHBIM CII0C060M (pOPMHPOBATH
nUMeHa GamJIOB sBJIAeTCd MCIIOJIb30BaHHe ¢opMaTa basename.extension, Ife pacIlIUpeHUe
(yxkaspiBamlllee Ha THUII ¢aia, CKakeM, .C I HCXOAHOIO Trojfa Ha g3blke C MM .0 [JJId
IIPOMEKYTOUYHOI'0 IBOMYHOIO 00beKTa) UMeeT [JIMHY OT OJHOTO 10 TPeX CUMBOJIOB, OCTaBJIASI OT
10 o 12 cuMBOJIOB Ha UM ¢aiiyia. CUCTeMBI YIIpaBJIeHUs UCXOAHBIM KOJOM U PeJaKTOPHI 00BIYHO
HUCIIOJIB3YIOT [OIIOJIHUTEJBHO [Ba CHUMBOJIA [JJI1 CBOUX IieJied, I IpedHKca HIH CypPUKca
UMeHHU Qaiiya, IIpA 9TOM 0CTaeTcsd 0T BOCbMHU 10 10 cMMBOJIOB. B KauecTBe MMeHH Qaiijia JIeTrKo
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UCI0JIb30BaTh OT 10 10 12 CUMBOJIOB O/THOTO aHIJIMMCKOTO CJI0Ba (HarpuMep, multiplexer).

MO’KHO CMHUPHUTBCA C 3THMH OIPaHHUYEHUSIMH, HO 3TO HEIIOCJIe[0BaTeJbHO M Jake OIIacHO,
II0TOMY 4TO Apyrue crucremsl UNIX MoryT paboTaTs CO CTPOKaMH, IIPEBBIIIAOIIUMHU 3TOT JIUMUT,
IIpH CO3JaHUU QaiioB, HO 3aTeM UM OyzieT obpe3aro. McXomHbIl ¢paiiy ¢ UMeHeM multiplexer.c,
coJiep>KalllMi MCXOAHBIN KoJ Ha s3blKe C, (yke 13 CHMBOJIOB) MOKeT MMeTb COOTBETCTBYIOIIHAMI
dail1 U3 CUCTeMBl yIIpaBJIeHUs UCXOAHBIM KOAOM C IIPeGUKCOM S., IIPHU 3TOM II0JIy4daeTcsd UM
¢arima s.multiplexer, KoTopoe He He OyZeT OTIHMUYaTbCA OT ¢aila CHUCTeMBbl YIIpaBJIeHUSA
UCXOMHBIM KOZOM g ¢aiia multiplexer.ms, cozepskaiiero HWCXOAHBIM Kox troff maa
OOKYMeHTalluu IIporpaMMbl Ha s3blke C. CofepsKHMMoe ABYX OPUITHMHAJIBHBIX (GAMIOB MOXKET
OKa3aTbCd IlepellyTaHHBIM 0e3 KaKHUX-JIMO0 IIpefyIIpeXkAeHU OT CHUCTeMBl YIIpaBJIeHHs
HUCXOAHBIM KOZOM. IIpH TIlaTeJIbHOM KOAUPOBAaHUM 3Ty IIPO6JEeMy MOKHO OOHApYyXUThb, HO
IO iepKKa JAJIMHHBIX UMeH (GaijIoB, BIIepBbIe II04BUBIIAACA B 4.2BSD, IIpaKTUYeCKHU II0JTHOCTHIO
JIMKBUJUPOBaJIa 3Ty IIpobieMy.

2.1.8. PasmenieHue ¢pamios

Omeparuy, olpefeeHHble IS JIOKAJIbHBIX (GaWIOBBIX CHUCTEM, [eJATCI Ha [IBe KaTeropuu.
O6ImuyMHU [j191 BCeX JIOKaJbHBIX CHUCTEM SBJISIOTCI HepapXUyeCKUM IIPUHIUII MMeHOBaHUY,
6JI0KMpPOBKa, KBOTHI, yIIpaBjeHWe aTpUOyTaMU U 3allluTa. ITU MeXaHU3Mbl He 3aBUCIT OT TOTO,
Kak XxpaHdATcad paHHble. B 4.4BSD uMeeTcd efquHas peasusaniysad i1 IIPefOCTaBJIIEHUS ITUX
CepPBHCOB.

JIpyroii 4acThI0 JIOKaJIbHOU $aliyIOBOM CUCTEMBI IBJIIETCSA OpraHU3aliysd U yIipaBjeHUe JaHHBIMU
Ha HOCUTeNdX HHPopMaluu. PasMellleHHe COLep>XKHUMOI0 (QaijioB Ha HOCUTEJIX SBJIAETCH
BOIIPOCOM XpaHwWwiIuina ¢paiioB. B 4.4BSD moamep)KuBaeT TPU PA3JIUUYHBIX THUIA XPAHUJIMII]
daios:

* TpagunoHHas ¢amioBas cucteMa Berkeley Fast Filesystem

* XypHanupyemas ¢aityioBad CCTeMa, OCHOBaHHas Ha apXUTEKType OIlepaljiOHHOM CUCTEMBI
Sprite [Rosenblum & Ousterhout, 1992]

» daiiytoBasg CUCTeMa B IIaMATH

XOoTd OpraHW3arus 3TUX XPAHUJIHI COBEPIIEHHO pasJMyHA, 3TH Pa3JHYUSI CKPBITBI OT
TIPOITECCOB, UCITOIb3YIOITUX GaiiIOBbIe CHCTEMBL.

B ¢aiiioBoit cucteMe Fast Filesystem opraHusyeT JaHHBIe B TPYIIIILI OPOKeK. Paiiiibl, K KOTOPHIM,
CKOpee BCero, 6y[eT OCYIeCTBIATHCSI JOCTYII OLHOBPEMEHHO (Ha OCHOBE UX PaCIIOJIOKeHUS B
vepapxuu (GalIOBOM CHUCTEMBI), XpPaHATCA Ha OJHOM U TOHM jXe TIPYIIIe AOpoyKeK. damibl, K
KOTOPBIM He IIpeAriojiaraeTcs OJLHOBPEMEHHBINM [TOCTYII, IIepeMeIaloTcsi Ha pasHble TIPYIIIbI
noporkek. TakuM o6pa3oM, ¢paiiibl, 3alIUChbIBaeMble B OHO U TO yKe 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
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II0ABJIAETCA HEOGXOAI/IMOCTI: B CBOGO,U;HOM IIPOCTPAaHCTBE.

dalisioBas chcTeMa B IIaMSATH IIpefHa3HadeHa I XpaHeHUs JaHHBIX B BUPTYaJIbHON ITaMATH.
OHa HucIoab3yeTcs /i1 GaltyIoBBIX CUCTEM, B KOTOPHIX /I0/DKHBI XPaHUTHCSI BpeMeHHbIe JJaHHbIe C
obecrieueHHeM OBICTPOrO JOCTyIla K HHM, K IIpuMepy, /tmp. IIpu opraHusanuu ¢aiiioBoi
CHUCTeMBbl B NIaMSITH IIpecyieflyeTcs IeJb OpraHM30BaTh MaKCHMaJlbHO KOMIIAKTHOe XpaHeHHe
NAHHBIX JIJII MUHUMU3AIIUN UCII0JIb30BaHUS PeCYyPCOB BUPTyalbHOU aMSITH.

2.1.9. CeTeBasa ¢paiyioBas cucremMa

M3HauaJIbHO CeTeBble BOSMOKHOCTH HCIIOJIb30BaIUCh IS IIepejlaud JaHHBIX OT OJfHOU MalllUHbI
K pyroi. [Io3ke 9TO IOJIYUYMJIO CBOe pa3BUTHE B 00ecCIledeHUU IIOJKJIIUeHUs I10JIb30BaTesel
yAaJeHHO K APyTUM MalruHaM. CaeyroIuM JIOTHYeCKUM I1aroM ObLIO IIpe/ioCcTaBIeHue JaHHBIX
I10JIb30BaTeJII0, & He IIPUO/IDKeHNe IT0Ib30BaTeJsI K JaHHBIM - TaK POJWJINCH CeTeBble GaiiIoBbIe
cucreMsbl. ITosb30BaTesny, paboTaroIre J0KaJIbHO, He OLIYIAa0T CeTeBBIX 3a/ieprKeK IIPH KaXKL0oM
Ha)KaTHUU KJIaBUIIH, TaK UTO OHU I10JIy4aroT 6osiee yIo6HOe pabouee OKpy KeHUe.

[TopxiroueHre GaMoBOM CHUCTeMBI K JIOKaJIbHOM MalllHe OBLIO OZHUM M3 IIePBBIX OCHOBHBIX
KJIMEHT-CEPBEPHBIX  NPUIOKEeHUH. Cepgep ABJIAeTCd  yAAJEHHOM  MAaIMHOM, KOTopas
9KCIIOPTHPYeT OJHY MK Oojiee CBOMX GaMJIOBBIX CHUCTeM. K/AueHmom SBJIAeTCA JIOKaJbHas
MallIiHa, KOTopasi UMIIOPTUPYeT 3TU $paiyioBble CUCTEMBI. C TOUKH 3pEeHUs JIOKAJIbHOIO KJIHEHTa,
CMOHTHPOBAaHHbIe yAaJeHHble (QaiioBble CUCTEMBI IOSBJIAIOTCI B IIPOCTPAHCTBE HMMEH JepeBa
¢ailzioB, Kak Jrobad JApyrasg JIOKaJbHO CMOHTHpPOBaHHasg ¢aioBasd cucTeMa. JIOKaJIbHBbIE
KJIMEeHThl MOIYT IlepeMelllaTbCi B KaTaJOIM Ha YyAajJleHHOM (aiIoBOM cuUcTeMe, W MOIYT
OCYILIeCTBJIATH YTeHMe, 3allKCh U BBIIIOJHEHHE JBOMYHBIX (aMIoB Ha yAaJeHHOM (¢aiyioBOH
CHCTeMe TOYHO TaK ’Ke, KaK OHU BBIIIOJIHAIOT 3TH Ollepaljiy Ha JIOKaJIbHOU (pailIoBOM CHCTEMeE.

Korma JioKa/IbHBIM KJIWEHT BBIIIOJIHSAET OIllepaliiio Ha yJaJeHHOW (aiioBOl CUCTeME,
0pOopMJILeTCS U IIOCHLIIAeTC 3aIlpoC K cepBepy. CepBep BBIIIOJIHAET 3aIIPOIIeHHYI0 OIlepalluio U
BO3BpallaeT jJub0 3alpollleHHY HHGOpMAIUIO0, MO0 OLIKWOKY, ITI0UYeMy 3alpocC ObLI OTKJIOHEH.
i1 TIOJIydeHUs YIO0BJIETBOPUTEJbHOM IIPOU3BOJAUTENIBHOCTH, KJIHEHT [OJ/DKeH KIIIUpOBaTh
IaHHbIe, K KOTOPBIM JOCTYII OCYI[eCTBJIIeTCSI 4acTo. CII0’)KHOCTh YAaJeHHbIX QpalIoOBBIX CUCTEM
OTpa’kaeTcs Ha II0/leprKKe COOTBETCTBUS MeXK/y CEPBEPOM U MHO>KeCTBOM €TI0 KJIMEHTOB.

XoTs 3a 3TU rofpl OBLIO paspaboTaHO MHOXKECTBO IIPOTOKOJIOB pPabOThl C yAaJIeHHBIMU
dalyIOBBIMU CHUCTEMaMHM, CaMOM paclpocTpaHeHHONM Ha cucrteMax UNIX sBigeTcsa ceTeBas
¢arioBas cucteMa Network Filesystem (NFS), koTopas 6blIa CIIpOeKTHpPOBaHa U peaJ30BaHa B
Sun Microsystems. Snapo 4.4BSD mnoggep>kuBaeT IIPOTOKOJ NFS, X0Ts ero peasusanusg Oblia
BBIIIOJTHEHA He3aBUCHUMO OT Cllelfu$UKaIiui nporokosia [Macklem, 1994]. IIpoTrokos NFS omnucaH B
I;1aBe 9.

2.1.10. TepmuHaIBI

TepMUHaJIBI IIO/IIEP>KUBAIOT CTaHJAPTHBIE CHCTeMHbIe Ollepalliy BBO/IA/BBIBO/IA, a TakKXKe Habop
omepanui, CHerUPUUHBIX [JIs1 TEPMHUHAJIOB, [JI1 VIIpaBJIeHUs peJaKTUPOBaHUEM BXO/IHBIX
CHUMBOJIOB U 3afiep>KeK BbIBOZla. Ha caMOM HIDKHEM YPOBHe HaXOZSATCS ApaliBephbl TEPMUHATIbHBIX
YCTPOMCTB, KOTOpPBIE VIIPABJISIOT IOPTaMH allllapaTHBIX TepPMHUHAJNOB. TepMHHAJIbLHBIA BBOJ,
o6pabaThIBaeTCsl COIJIACHO HM3JIEKAIlUM XapaKTepUCTHUKaM CBsI3M, TaKHUM, KaK CKOpPOCTb
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Iepe/lauy, ¥ COJIAaCHO HaGOPy ITPOrpaMMHO KOHTPOJIUPYEMBIX ITapaMeTPOB, TAKUX, KaK KOHTPOJIb
YeTHOCTH.

Belllle ypoBHA ApaiiBepOB TepMHHAJIBHBIX YCTPOMCTB HaXOAATCHI PEXHUMBI KaHaJIOB, KOTOPHIE
obecrieyuBalOT pasJIUYHbBIe YPOBHU 06pabOTKHM CHMBOJIOB. II0 yMOJIYaHHIO PeXUM pPaboThI
KaHaJsla BbIOMpaeTcs, KOIjia II0PT HCII0JIb3YyeTCd 11 UHTePaKTHUBHOIO BXO/la B CHCTEMY. PexXum
paboThl KaHajla yCTaHaBJIUBAeTCd B KAHOHUWECKUU; BXOZHOM IIOTOK oOpabaThkIBaeTcd TaK, YTO
00ecrIeyuBaIOTCA CTaHLapTHbIe QYHKIIUH, OPHEHTHUPOBaHHbIEe Ha peJaKTUpPOBaHUE CTPOK, U OH
IIpefcTaBJIsAeTCA IIPOLeCcCy B BU/Ie I1eJIbIX CTPOK.

JKpaHHBIEe pPeJaKTOpPhl W IIPOrpaMMBbl, KOTOpPble B3aWMOJENCTBYIOT C OPYTMMH MaIllMHAaMU,
0OBIYHO paboTalT B HEKAHOHUYECKOM pedcume (4acTO Ha3bIBAEMOM Iaw-pelcumMoM WA
NOCUMBO0IbHBIM PEHCUMOM). B 3TOM peskuMe BXOJHOM IIOTOK IlepefiaeTcs B UHTAIOIIUN IIPOIecc
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.

TepMuHa/M MOXKeT OBITH HACTPOEH ThICSUYAMH PAasJIMYHBIX CIIOCOO0B, IIPOMEXYTOUYHBIX MEXIY
9TUMHU JIByMs. HampuMep, sKpaHHBINA pefakTop, KOTOPOMY HeOOXOZUMO IOJIydaTh IIpephIBaHUS
OT II0JIb30BaTessI aCHHXPOHHO, MOYKET paspelluThb HCII0Jb30BaHHUE CIIeI[HaJbHBIX CHMBOJIOB,
KOTOpble TeHEPUPYIOT CUTHAJIbl U pa3pelluTh yIpaBJIeHHEe BBIXOJHBIM IIOTOKOM, B IIPOTHBHOM
caydae paboTaTh B HEKAHOHUYECKOM PeKHMMe; BCe OCTaJlbHbIe CUMBOJIBI OYAYyT IlepefaBaThCs B
Iporiecc Heo6paboTaHHBIMU.

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

+ [Ipeo6pa3oBaHMe CHMBOJIA IIEPEBOZAa CTPOKH HA JBYXCHMBOJILHYIO IIOCJIE/OBATEIHHOCTh U3
CHUMBOJIOB BO3BpaTa KapeTKH U IePEBOIa CTPOKHU

* BhIiep>KHBaHUe 1ay3 IT0C/Ie HEKOTOPBIX CTAHAAPTHHIX YIIPABJISIOIIHNX CHMBOJIOB
» 3aMeIlleHHe CUMBOJIOB TaOyISITHH

* BeiBoz, Herpadpuueckux cuMBOIOB ASCII B BHe ABYXCHMBOJIbHBIX IIOCJIe0BaTeJIbHOCTEHN
Byuza C (ZpyrMMH CJI0BaMH, BBIBOJ, 3HaKa BCTaBKH, 32 KOTOPBIM CJIeflyeT CMMBOJI, KOTOPBIA
HaXOJUTCH I10 CMEI[eHHUI0 OT CUMBOJIa @, COOTBETCTBYIOILIEMY 3HAUEHHIO 3TOT0 CUMBOJIA).

Ka>KIpIii M3 9THUX CepBHCOB IIpe0OpasoBaHUs MOXKeT OBITH He3aBHCHMO BBIKJIIOUEH IIPOIecCOM
IIPY IIOMOIIH YIIPABJISIOITNX 3aIIPOCOB.

2.1.11. KoMMyHHKaIlUu Me>X1y IIpoieccaMu

Me>KIIpoIlecCHble KOMMYHUKAluu B 4.4BSD opraHu30BaHbI B KOMMYHUKAUUOHHblE 0OMeHbl. K
IoJJiep>KUBaeMbIM Ha [JaHHBIM MOMEHT [JOMeHaM OTHOCSTCHI JIOKA/bHblL OOMeH [IJIs
B3aMMOJIEVICTBUA MeEXKAy IIpOIlecCaMHy, BBIIIOJHAKIIMMUHCA Ha OJHOM M TOM JKe MallllHe,;
Mmedccemesoll 0oMeH I CBSI3U MeXKAy IIpolieccaMM IOCPeACTBOM Habopa mpoTokoJyioB TCP/IP
(BO3MOXXHO, B ceTH MHTepHeT); ceMeNCTBO IIPOTOKOJIOB ISO/OSI 1jig B3aUMOJEUCTBUSI MeXXKIy
caiTaMH{, KOTOPHIM HYy’KHAa HMMEHHO TaKas CBd3b, U O0oMeH XNS [j11 KOMMYHUKaIlUU MexXIy
IpoleccaMy Ipu oMol npoTokosioB XEROX Network Systems (XNS).
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B mpepesiaXx moMeHa COeQMHEHHS HMEKT MeCTO MeK[y KOHEUHBIMU TOUYKaMHU CBA3H, TaKKe
HasbIBaeMbIMU cokemamu. Kak oTMedeHo B Pasfesie 2.6, CUCTeMHBIM BBI3OB SOcket CO3ZjaeT COKET
U BO3BpalllaeT AeCKpPUIITOP; APyrue cucTeMHbIe BbI30BEI IPC omrcaHbl B [71aBe 11. Kaskablii COKeT
HMeeT THII, OIpefessrollluil ero KOMMYHUKAIIMOHHBIE CBOMCTBA; K HHUM OTHOCATCI TaKHe
XapakTepUCTUKH, KaK HaJe)XHOCTh, COXpaHeHHe II0CJIe/loBaTeJIbHOCTH IlepefaBaeMOM
HUHpOpMaIUU U IIpefyIIpesKjeHue 1y6IUpoBaHUs COOOIIIeHUN.

C KaXIbIM COKETOM CBSI3aH HEKOTOPBHIM KOMMYHUKAUUOHHbLI NPOmMOKOA. ITOT IIPOTOKOJI
obecrieurBaeT BBIIIOJHEHHE OIlepalluii, Tpe6yeMbIX COKeTy, COIJIaCHO ero THUIy. IIpHjoyKeHUs
MOTYT 3aZilaBaTh HY)KHBIH IPOTOKOJI IIPU CO3/[aHUM COKeTa WJIM MOIYT pas3pelruTb CHUCTeMe
BBIOpATh IIPOTOKOJI, KOTOPBIM COOTBETCTBYET THITY CO3[JaBaeMOT0 COKeTa.

CokeThl MOTYT UMETH aJipeca, CBsI3aHHble ¢ HUMU. PopMaT U CMBICII a[pecOB COKETOB 3aBUCIT OT
KOMMYHUKAITUOHHOTO [JOMeHa, B KOTOPOM OBLI CO3[laH COKeT. IIpMBsI3Ka UMeHU K COKeTy B
JIOKaJIbHOM JTOMeHe IIPUBOIUT K CO3aHU0 dpaiisa B GpaiijloBOU CUCTEME.

O6bIuHbBIEe JaHHBIE, IlepeflaBaeMble U IIOJIydyaeMble IIPU IIOMOIIM COKETOB, He HMEIOT THIIA.
BOIIpochl IIpe/CTaBJIEHUS [JaHHBIX 3aBHUCIT OT OHUOJIHMOTEK, KOTOpPhIE HAXOSATCSI Ha BepPXY
KOMMYHHUKAITHOHHBIX CEPBUCOB. B106aBOK K Iepefiaue 0OBIYHBIX JaHHBIX, KOMMYHUKAITHOHHbIE
IOMeHBl MOTYT IIO/JIep>KUBATh Ilepeflady W MPHUEM CIIeITUaJIbHBIX TUIIOB JaHHBIX, KOTOpbIE
Ha3BIBAIOTCS npasamu docmyna. HalpuMep, JIOKaJbHBIM JIOMEH HCIIOJb3yeT 3Ty BO3MOXKHOCTH
IS TIEpeavH IeCKPUIITOPOB MEKY ITPOIeCCAMHU.

lo 4.2BSD cereBrle peanusanuu B UNIX 06pI4HO paboTanu 4yepe3 MHTepP(QEHChl CHUMBOJIBbHBIX
ycTporicTB. OmHOM U3 Ileslell co3gaHUs HHTepderica COKeTOB ObLIO obecrieueHUe pPabOThI
IIPOCTEeHbKHUM IIporpaMMamM 6e3 HM3MeHeHHsd Ha IIOTOKOBBIX COeJHHeHHAX. Takhe IIpOrpaMMBbI
MOTYT paboTaTh, eCJIU TOJIbKO He MEHSIOTCSI CUCTeMHBIe BBI30BEI read U write. COOTBETCTBEHHO,
OpPUTHHAJIbHBIe MHTepdelCchl He TPOraJUCh, HO OBIIM HCIIPABJIEHBI I Pab0THI C II0OTOKOBLIMU
cokeTaMu. /Jlyi1 6oJiee CIIOKHBIX COKeTOB, TaKHUX, KaK Te, YTO MCIIOJIb3YIOTCH [JI1 IIOCBLIKHA
JaTarpaMM M B KOTOPBIX IIPU Ka’KZ,0M BbI30Be send 0JDKeH yKa3bIBaThCs aJpec HasHauYeHUs, ObII
nob6aBJyieH HOBBIM MHTepQerC.

JpyTUM [IOCTOUHCTBOM SIBJISIETCS TO, UTO HOBBIM HHTepdelc JIeTKO IIepeHOoCUM. Bckope 1mocie
TECTOBOTO pesin3a, II0Jly4eHHOTro U3 bepkuin, nHTepdelic cOKeTOB ObLI IlepeHeceH B System III
noctaBIUKOM UNIX (xoTa AT&T He mopmepkKuBajsia MHTepderc COKeTOB A0 BbIXoaa System V
Release 4, pelIuB UCII0JIb30BaTh BMECTO Hero MexaHusM noTokoB u3 Eighth Edition). MHTepdetic
COKeTOB OBLI TakKKe IlepeHeceH I paboThl Ha MHOIUX ajanTepax Ethernet mocraBiiukamy,
TakuMy, Kak Excelan u Interlan, KOoTOpbIH IIpojaBajicad Ha pbIHKe PC, Ie KOMIIbIOTEPhl OBLIU
CJIUIIIKOM CJIabbIMH, 4YTOOBI 06pabaThIBaTh CETeBOM KO/ Ha OCHOBHOM IIpolieccope. CpaBHUTEJIbHO
HeJlaBHO UHTep(deliCc COKeTOB OBLI MCII0JIb30BaH B KaueCTBE OCHOBHI [IJISI CETEBOIO MHTepdeiica
Winsock ot Microsoft gst Windows.

2.1.12. CeTeBble KOMMYHHUKaITUH

HekoTopble M3 KOMMYHHKAIIMOHHBIX [IOMEHOB, IIOfJepKHUBaeMbIX IPC-MeXaHHU3MOM COKemos
AT [JOCTYIl K CeTeBBIM IIPOTOKOJaM. IJTH IIPOTOKOJIBI peaJn30BaHbl KaK OTZeIbHBIN
IIPOTPaMMHBIN CJIOM, JIOTUYECKH HaXONAIIUICS HIDKe IIPOrpaMMHOro o6ecliedeHHs COKETOB B
dafipe. SIApo ImpenocTaBisieT MHOIO BCIIOMOTaTeJbHBIX CEpPBHCOB, TAaKHUX, KaK YyIIpaBJleHHUe
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oydepaMu, MapUIpyTHU3alUsg COOOINEHUH, CTaHJapTHhIe UHTepderchl K IIPOTOKOJIAM U
nHTepdeMchl K apaiBepaM ceTeBBIX MHTepPQeHCoB /JIg UCIO0JIh30BaHUS B Pas3JIMUYHBIX CETeBBIX
IIPOTOKOJIaX.

B Te BpeMmeHa, Korga paspabarsiBasiack 4.2BSD, HCII0/1630BaJIOCh UIH paspabaThiBajoCh MHOIO
CeTeBBIX IIPOTOKOJIOB, Ka’K[AbIM CO CBOMMU CWJIBHBIMU U CIabbIMU CTOpOHaMH. He cyijecTByer
eJUHCTBEHHOI'0 IIO/XOJAINero Ha BCe CIy4yad >KU3HM IIPOTOKOJIa WX Habopa IIPOTOKOJIOB.
ITogmepxuBasg MHOIO IIPOTOKOJIOB, 4.2BSD Mo)KeT o00ecIleduThb B3auUMOJEMCTBHE U O0O0MeH
pecypcaMu MeXX[y pasJIMYHBIMU MalllHaMH, KOTOpble OBLIM AOCTYIHBI B bepkiu. IToagep>kka
MHOTHUX IIPOTOKOJIOB HEOOXOIUM TaKKe [JjI1 U3MeHeHUH B OyayineM. CoBpeMeHHbIe IIPOTOKOJIHI,
paspaboranHsie 11 Ethernet co ckopoctaMmu pa6oTsl 10 1 100 Mbit B ceKyHAY, Bpsf A OyAyT
COOTBETCTBOBATH [IJI1 3aBTPAIIHUX OIITUYECKUX CeTel IIPOIyCKHOM crioco6HOoCThI0 1 1 10 Gbhit B
cekyHy. [I0aTOMy ypOBeHb CeTeBbIX KOMMYHUKAIUI paspaboTaH C y4eTOM IIOAJeP>KKU MHOTHUX
IIPOTOKOJIOB. HOBBIEe IIPOTOKOJIBI [00aBJSANTCA K APy, He 3aTparuBasl IIOAJEPIKKY CTapbIX
IIPOTOKOJIOB. CTapble IIPUJIOXKEHUS MOTYT IIPOAOJDKATh paboTaTh C UCIIOJIb30BAaHUEM CTapbIX
IIPOTOKOJIOB B TOM ’Ke caMOi QU3NYeCKOU CeTH, UTO HCII0JIb30BajIach /JI1 HOBBIX IIPUJIOYKEHUH,
paboTarIUX C HOBBIM CeTeBBIM IIPOTOKOJIOM.

2.1.13. CeTeBasa peatn3anusa

[lepBbIM HAO0pPOM IIPOTOKOJIOB, peasr3oBaHHbIM B 4.2BSD, 6pw1 Transmission Control
Protocol/Internet Protocol (TCP/IP) or DARPA. CSRG BriOpasia TCP/IP B KauecTBe IIepBOTO [JIS
BKJIIOUEeHHUsA B Habop IIpoTokos0oB IPC, IIOTOMYy 4YTO peasusanydsd Ha OCHOBe 4.1 OplIa BCeM
IOCTYIIHa U3 IIpoeKTa, crioHcupyeMoro DARPA, B Bolt, Beranek 1 Newman (BBN). 3To 6511 BEIGOD,
IIOBJIUABIIUYU Ha MHoroe: Peasnmsanusa B 4.2BSD cTajsla OCHOBHOM IPUYMHON OYeHb IIIHUPOKOM
pacIpoCTpaHEHHOCTH Y  MCIIOJb30BaHUSA 3ITOr0 Habopa IIPOTOKOJIOB. bosiee I103gHUe
YCOBEPIIIEHCTBOBAHUSA IIPOMU3BOJUTENIBLHOCTH U BO3MOXKHOCTel TCP/IP ObIIM TakyKe IIIHUPOKO
puHATHL Peanusariug TCP/IP moapo6HO onrcaHa B Itase 13.

B penuse 4.3BSD mosgBuica Habop IpoTokosaoB Xerox Network Systems (XNS), yacTH4YHO
OCHOBaHHBIN Ha paboTe, BHIIIOJIHEHHOM B YHUBepcuUTeTe MapuiasHia U YHUBepcuTeTe KopHesia.
JTOT Habop OBLI HYKeH AJI11 00beJUHEeHUS OT[eJbHBIX MallluH, KOTOphble He MOIJIM paboTaTh C
poToxosiom TCP/IP.

B pemmus 4.4BSD 6pu1 [go6aBiaeH Habop IIPOoTOKoJ0B ISO m3-3a ero Bce OoOJIbIIeH
pacIpoCTpaHEeHHOCTH KaK BHYTpH, Tak W BOo BHe CIIIA. Ilo HIpHYMHe WCIIOJIL30BAaHUA B
poToKosax ISO HeCKOJBKO APYyroro IIOAXO0Ja K CeTH, B UHTepdelice COKeTOB II0TPe60OBaIOCH
c/les1aTh HEKOTOpble HeOOoJIbIIe U3MEeHEeHU i1 peaslu3aljiy 3Toro Iojaxona. MsMeHeHus ObLIU
C/leJIaHbl TaK, YTO OHU OBLIM He3aMeTHBI JJIs1 KJIHMEHTOB JIPYTUX CYIeCTBYIOIIUX IIPOTOKOJIOB.
[IpoTtokosbl ISO TpebyrT Takke OOJIBIION paboTel C [BYXYPOBHEBBIMH Tab/IHIlaMHU
MapLIPpYTHU3aliuy, UMeInuMucd B 4.3BSD. K 3HauuTeJIbHO PacCIIHPEeHHBIM BO3MOXKHOCTSM IIO
Mapupyrusaniii B 4.4BSD OTHOCATCS pasfe/bHble YPOBHHU MAapLIPYyTH3allHH C aJgpecaMH
IlepeMeHHOH JUIMHBI ¥ CeTeBBIMU MacCKaMU.

2.1.14. PadoTa cucTeMbl

MexaHU3MBl HauaJIbHOM 3arpy3KU UCIOJIL3YIOTCA I 3allycKa cucTeMbl. CHayasa saapo 4.4BSD
IOJDKHO OBITH 3arpy>KeHO B OCHOBHYIO ITIaMsATh IIpolieccopa. ITocsie 3arpysKu OHO JOJDKHO IIPOMTH
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Jepes ¢pasy MHUIHAIU3AIINU [UI YCTAHOBKU allllapaTyphl B U3BECTHOE COCTOsIHHE. 3aTeM Spo
IOJDKHO BBIIIOJIHUTH aBTOKOHQUIypaIlHio, B IIpoljecce KOTOPOX pacIio3HAITCA U HAaCTPauBaKTCA
nepudepuiHble YCTPOMCTBA, NOAKIKYEHHBble K Iporeccopy. CucremMa HadyWHaeT paboTy B
OIHOII0JIE30BAaTEeJILCKOM peskrMe, II0Ka HadajJbHBIM CKPUIT BBIIIOJHAET IIPOBEPKY IOHUCKOB U
BKJIIOYaeT I10/ICYeT CTaTUCTUKHU U UCII0JIb30BaHUA KBOT. HaKOHeIl, Haua/JIbHBIM CKPHUIIT 3allyCKaeT
o0111ecrcTeMHBIE CIY>KOBI U IIEPEeBOAUT CUCTEMY B IIOJTHOCTHI0 MHOI'OII0/Ib30BaTEIbCKUMI PEKUM.

[Ipu pa6oTe B MHOTOIIOJIL30BAaTEIHCKOM PEKHUME IIPOTIECCHI JKAYT 3alIpOCOB Ha BXOJ] B CHCTEMY C
TePMUHAJBbHBIX JIUHUHU U CETEBBIX IOPTOB, KOTOPhIe GBI HACTPOEHHBI Ha BXOJ I10JIb30BaTEJIEH.
[Iocste oGHapy>KeHUsT 3aIIpoca Ha BXOJI, BHI3BIBAETCS IIPOIleCC BXO/d B CUCTEMY U BBIIIOJIHSIETCS
ayTeHTHUQHUKAITUS I10/Ih30BaTe s s1. EC/TM 0Ha IIpoIIlIa YCIeITHo, 3allycKaeTcsl HadalbHasi 000JI04Ka,
13 KOTOPOH I10JTh30BaTEIb MOYKET 3aITyCKATh JIOTIOJTHUTEILHBIE ITPOTIECCHI.
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