ApXUTEKTypa U peajausaliyd
OIIepartTuOHHOU cucTeMbI 4.4BSD



Comep>xaHue

2.1. O630p apXUTeKTyp:I 4.4BSD
2.1.1. CucteMHEbIe cepBHUCHI 4.4BSD u A1po
2.1.2. OpraHu3sanug sgpa
2.1.3. Cy>k65I spa
2.1.4. ViipaBJieHHe IIpolieccaMu
2.1.5. ViipaBJieHHe ITIaMATBI0
2.1.6. CricTeMa BBO/a/BBIBO/IA
2.1.7. ®aiyioBhIe CUCTEMEI
2.1.8. PagMmelieHue $paiiioB
2.1.9. CeTeBas ¢aiioBas cUcTeMa
2.1.10. TepMHUHAaJIBI
2.1.11. KoMMyHUKaIUMHU MeXIy IIpolieccaMu
2.1.12. CeTeBble KOMMYHUKAIIIH
2.1.13. CeTeBad peasnsanys
2.1.14. Pa6oTa cUCTEMBI

CCchLIIKU

o 3 B W W

11
14
19
23
24
24
25
26
27
27
29



CIIMCOK WJLTIOCTPAITii

* 1.1 )KusHeHHBIH ITUKJI IIpoIlecca

* 1.2 He6osburas ¢paioBas CucTeMa
CIIHCOK TaOJIHI]

* 1.1 MammuHHO-HEe3aBHUCHUMOe IIporpaMMHOe obecrieueHHe B siape 4.4BSD

* 1.2 MammuHHO-3aBUCHUMOe IIporpaMMHoe obecrieueHue ajsa HP300 B spe 4.4BSD


#fig-process-lifecycle
#fig-small-fs
#table-mach-indep
#table-mach-dep

Chapter 2.1. 0630p apxurexTypsl 4.4BSD

2.1.1. CuctemHsbIe cepBUCHI 4.4BSD u saapo

Snpo 4.4BSD mipefocTaBJisieT YeThIpe OCHOBHBIX CHCTEMHBIX CepBHCa: IpoIecchl, ($anIoBYrO
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 pyTHue YIIpaBJIsIIoNie IIPoIecchl ommrcaHsl B [71aBe 4. /11 KajK/[0To IIporiecca
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;
obIye acmekThl o06OCyXzparoTcd 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 paclioyiararoTcsa Ha TaKUX GU3NUeCKUX
HOCUTeJIAX, KaK AUCKU. 4.4BSD mojep XKrBaeT HECKOJBLKO THUIIOB OpraHU3aliiy JaHHBIX Ha
IUCKe, KaK OIIMCaHO fasiee B [U1aBe 8. JlocTymr K daiiiaM Ha yJaJeHHBIX MalllMHAaX SBJISETCS
peaMeTOM 06CyXaeHus B IvtaBe 9. /lyig gocTyma K cucreMe TepMHUHaIbl HCIIOJIB3YIOTCSA
TepMUHaJIbL; UX QYHKITMOHUPOBAHUIO IIOCBAIeHa I1aBa 10.

3. MexaHU3Mbl KOMMYHUKAIIUN, IIpefoCTaBisieMble TpagUIIUOHHBIMU UNIX-cucTeMaMy,
BKJIIOUAIOT O{HOHAIIpaBJIeHHbIE [IOTOKKU 6aMTOB MeXKJy CBsI3aHHBIMU IIpolleccaMH (CMOTpUTe
MaTepHaJ 0 KOHBelepax B Pasmese 11.1) U usBellleHHe 00 HCK/IHUYUTENBHBIX COOBITHUAX
(cMoTpuTe MaTepuan O curHajax B Pasgese 4.7). B 4.4BSD uMeeTcsa TakyKe MeXaHU3M
MEeJXKIIPOILIeCCHOIO0 B3aMMOJENCTBUA MeXKAy IIpolleccaMM. ITOT MeXaHH3M, OIIMChIBaeMBbIU B
[71aBe 11, MCHob3yeT CIIOCOOBI [JOCTYIIA, OTJIMYAKOIHecs OT TeX, UTO HCIIOJb3YIOTCA B
$aiyIoBOM CHCTeMe, HO, KaK TOJIBKO COeJWHeHHe YCTaHOBJIEHO, IIPOIlecC MOXKeT paboTaTh C
HUM, KaK O0yATO 3TO KOHBelep. iMeeTcss U MeXaHU3M paboThI C CEThI0, OIIMCHIBaeMbIN 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 OIlepariOHHOMN 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, OTHOCSIIUNCA K IJIaBaM C 3 II0
14. Mpl oIpefesM TIOHATHUSA, KOCHEMCS OCHOBHBIX CHUCTEMHBIX BBISOBOB M PacCMOTPUM
UCTOpUYEeCKHe pas3paboTku. HakoHell, MBI pacCcKakeM O IIpUYMHAX MHOTHUX KJ/IFOUeBBIX
apXUTEeKTYPHBIX PeIlleHUN.

2.1.1.1. Axpo

SI0po sgBJIgeTCS YacThI0 CHUCTeMBbI, KOTopas paboTaeT B 3all[UIIeHHOM peXXHMe U YIIpaBJseT
IOCTYIIOM BCeX IT0JIb30BaTeIbCKUX IIPOTpaMM K HH3KOYPOBHEMY allllapaTHOMY 06ecIleueHUIo (K
npumepy, LIIV, auckaMm, TepMHHaJIaM, CeTeBbIM CBS3sM) U IIPOTPaMMHBIM KOMIIOHEHTaM (K
IpuMepy, partyoBoi crcTeMe, CeTeBBIM IIPOTOKOJIaM). SIIpo IIpeiocTaBIsieT OCHOBHBIE CUCTEMHBIE
YCJIYTH; OHO CO37jaeT IIPOIleCcChl W YIIpaBJIsieT HUMH, IIPeoCTaBsgeT QYHKIIUM [T AOCTyHa K
¢aiioBoi cucTteme U ciayk6aMm cBg3u. Takue QYHKIIMM, Ha3blBaeMble CUCMEMHbIMU 8bl1308AMU,



OOCTVIIHEBI ITPOITeCCaM II0JIb30BaTeJIer B BH]IE OUOJIMOTEYHBIX II0AIIPOTrpaMM. JTHU CUCTEMHbIe
BBISOBEI ABJIAIOTCA €IJHMHCTBEHHBIM CII0co60M JOCTYyIIa K TaKHM YyC/Iyram. HO,ILp06HO MeXaHHU3M
paGOTLI CHCTEeMHBIX BBI3OBOB JaeTcd B IytaBe 3, BMecTe C OIIMCaHHEM HEKOTOPBhIX MEXaHHU3MOB
dgnpa, pa60Ta KOTOPBIX HE ABJIAETCA IIPAMBIM Pe3yJIbTaTOM IIPOIeCCa, BBIIIO/THATIOITET O CHCTEeMHBIN
BBI3OB.

SA0po, TI0 TPaAUITUOHHOM TEPMHHOJIOTUH OIEPAIlMOHHBIX CHUCTEM, SIBJISIETCS MaJIEeHbKUM KYCKOM
IIPOTPAaMMHOT0 0becIledeHUsl, KOTOPOe IIPeJOCTaB/sIeT TOJbKO MUHHMAJIbHBIA HAb0p YCIIVT,
HeOOXOMUMBIM IS peaju3ariil [OIOJHUTEJbHBIX CJIYyKO OIepallMOHHOM CHCTeMBL. B
COBpeMeHHBIX HCCJIe/IoBaTeJIbCKUX OIlepPallMOHHBIX CHUCTeMax - TaKux, Kak Chorus [Rozier et al,
1988], Mach [Accetta et al, 1986], Tunis [Ewens et al, 1985], 1 V Kernel [Cheriton, 1988] - Takoe
paspgeseHre (QyHKIIMOHAJIHLHOCTH BBIIIOJTHEHO He TOJIBKO JIOTMUeCKd. Takue Ciay»KObI, Kak
¢QaiiyioBBle CHCTEMBI U CeTeBble IPOTOKOJIBI, BBIIOJHEHHI B BHe IPUKJIAIHBIX IIPOIIECCOB
KJIMEHTOB sI/Ipa MJIM MUKPOSIpa.

Snpo 4.4BSD He pa3buBaeTCd Ha HECKOJIBKO IIPOIECCOB. ITO OCHOBOIIOJIArallllee apXUTEKTypHOe
pelleHHe OBLIO CeJIaHO B CaMbIX paHHUX Bepcuax UNIX. B IlepBBIX [AByX peajusanuax Kena
Tommcona (Ken Thompson) He 6bLJI0 0TOOpaXkaeMOM IaMSATH, U II03TOMY He ObLIO aIlllapaTHOTO
pasuuusg MesKAy aJpecHBIM IIPOCTPAHCTBOM IIOJIb30BaTesd W gipa [Ritchie, 1988]. Moria 6b1
OBITH IIpHU/IyMaHa CrcTeMa oOMeHa COOOIeHUAMM KaK peaJbHO peajidyeMasi MOJeJIb IIPOIieCcCOB
gfpa ¥ II0Jb30BaTesd. /Ijid IIPOCTOTHI KM yBeJIWYeHUs IIPOU3BOAUTEJIBHOCTH OBLIIO BBIOPAaHO
MOHOJIUTHOe s17Ipo. K ToMy ’ke paHHUe sifjpa ObLIM MaJIeHbKUMU; BKJIIOUeHHe TaKUX CIY>KO, KaK
ceTeBble KOMMYHUKAIUY, B A/Ip0 YBEJIUUYMWIO er0 pasMep. CoBpeMeHHble TeHEHIIUU B 06J1aCTH
OIlepaIlfMOHHBIX CUCTEM CBOJAATCI K YMEHBIIIEHUIO pasMepa s/ipa 3a CYeT IlepeBo/ia TaAKUX CIY>K0 B
I10JIb30BaTeJILCKOE afpecHOe IIPOCTPAHCTBO.

[Tonb3oBaTesI OOBIYHO OOIIAIOTCI C CHUCTEeMOM 4Yepe3 MHTEpPIIPeTaTop S3bIKa KOMaH/,
HasbpIBaeMblil 000Jsi0ukoil (shell), ¥, MOXKeT OBITb, 4Yepe3 [OIOJHUTeJbHbIe IIPUKJIAJHbIE
I10JIb30BaTeJIbCKHEe MPoTpaMMBbL. TaKkHue IMporpaMMbl U 060JI10UKa peaTi30BaHbl B BH/Ie IIPOIIECCOB.
[Togpo6HOE oIMCcaHMe TaKUX MPOTPaMM BBIXOAUT 3a PaMKHU 3TOM KHUTH, KOTOpPas IMPaKTHUUeCKU
II0JIHOCTBIO TIOCBsIIIleHa paboTe siapa.

B pasgesiax 2.3 1 2.4 OIIMCHIBAIOTCI CEPBUCHI, IIpeloCcTaBsieMble sapoM 4.4BSD, u maetcs 0630p UX
apxuTeKTypHl. [Iocieayrolye Iy1aBbl OIUCHIBAIOT II0POOHOCTH apXUTEKTYPHI U pealru3aliii 3TUX
cepBHCOB B 4.4BSD.

2.1.2. Opra"nusanusa saapa
B aToM paspesie MBI pacCMaTpuUBaeM OpraHus3aruo aapa 4.4BSD ¢ IBYX TOUEK 3peHUsd:

1. Kak  craTHyecKM¥  6GJIOK  NPOrpaMMHOTO  obeclieyeHHs],  KaTerOpHU3yeMbIH  II0
GYHKITMOHATIBLHOCTH MOJTYJIeH, COCTaBJISIONIUX SIPO

2. B ero quHaAMUKe, KATETOPHU3YEMOH I10 yCJIyTaM, IPe0CTaBIISIeMbIM IT0Ib30BaTEISIM

Camasi 6GoJibIlIasi YaCThb SIApa peasM3yeT CHCTEMHBIE VYCJIYTH, K KOTOPBIM IIPHUJIOKEHHS

obpalarTcsa yepes3 CUCTeMHbIe BbISOBBI. B 4.4BSD 3To mporpaMMHoOe obecIieueHrne OpraHu3yeTCs
10 CJIeAYIOIIM IIPUHITAIIAM:

» BasoBble ycayru sgpa: o6pabGoTka TaiiMepoB M CHCTEMHOIO TaiiMepa, yIIpaBJIeHHe



JECKPUIITOpPaMH4 U ITpOorecCaMu

° Ho,zmemea YIIpaBJIEHUS ITIaMATBHIO: IIOAKAYKa X BBIT'PY3Ka

* OburecucTeMHble HWHTepPQEeMCHl: BBOJ/BBIBOJ, YIIpaBJIeHHE

onepaunﬁ, BBITIOJ/JITHAEMBIX Hal I€CKPUIITOPaMU

» datisoBas cucTeMa: ¢palyibl, KaTaJIoTH, IIpeobpazoBaHUe MapUIPyTOB, 6JIOKUPOBKA (aitioB U

yIpaBJjieHHe 6ydepoM BBO/A/BBIBOIA

* Ilogmeprkka paboThl C TepMHUHAJIaMHU: ApadiBep TepMUHAJIbHOIO HHTepdeica U PpeKUMBI

paGOTBI TEePMHHAJIbHOTO KaHaJla

° CJIy>K6BI MEJKIIPOIIECCHOTO BBaI/IMO,I[EI‘;ICTBI/IHI COKETBI

° Ho,zmep;mca CeTEeBbIX KOMMYHHKaHHﬁZ KOMMYHUKAIITUOHHBIE IIPOTOKOJIBI H o6meceTeBLIe

CJIy>KOBI, TaKHe, KaK MapIIpyTHU3aIlus

Tabauya 1. MauwuHHO-He3a8uCUMOoe npocpammHoe obecneveHue 8 siope 4.4BSD

KaTeropus
¢dariIbl 3ar0JIOBKOB
WHUIAAIU3aUsA

CJTY>KOBI sIpa

ob1recrucTeMHble UHTEP(EUCHI

MEeJKIIPOIlecCHOoe
B3aUMOJIeUCTBUE

paboTa c TepMHHaTIaMHU
BUpTYyaJIbHas IIaMATh
yIlpaBJIeHHe vnode

HUMeHOBaHUe GpaIoBOM
CHUCTEMBI

XpaHeHUe GaMIoB

XpaHeHUe l0g-CTPYKTyp
XpaHeHMe Ha OCHOBe IIaMATH
damioBas cuctema cd9660

passiruHble GarioBble
cucteMsl (10)

ceTeBas ¢aroBas cucTeMa
ceTeBOe B3aUMO/IeMCTBHE
IIPOTOKOJIBI internet
IIPOTOKOJIEI ISO
IIPOTOKOJIBI X.25

IIPOTOKOJIBI XNS

Ko/tmuecTBO CTPOK KOJa
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

IIpomeHT 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 MYJbTHUILUIEKCHPOBaHUE



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-HE3aBUCHMOI0 KO/la He COAEpP)KUTCS KO/a, 3aBHUCHUMOTO0 OT KOHKPETHOM
apxuTeKTyphl. Korma TpebyeTcs: IIpOU3BECTH JAeUCTBUS, 3aBUCUMBbIe 0T apXUTEKTYphl, MAlllUHHO-
He3aBUCHUMBIM KOJI BBHI3bIBAeT QYHKIIHMI, 3aBHCUMYI 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 oOeciieueHue B snape 4.4BSD cymMMmapusyeT MAaIlllMHHO-
HEe3aBUCHUMBIN KOJ, KOTOPBIH cocTaBjdeT sapo 4.4BSD mia HP300. Yumcia BO BTOPOM KOJIOHKeE
0003Ha4yalT KOJMYECTBO CTPOK MCXOJHOIO Koja Ha sA3blke C, 3aroIoBOYHbIX GamjoB U
acceMbiiepHOro koza. IIpakTH4YeCKH BeChb KOJ| sifjpa HaIlMCaH Ha s3bIKe IIporpaMMHpoBaHus C;
MeHee [BYX IIPOIIEHTOB HAIIMCAaHO Ha sA3bIKe accembisiepa. Kak IIOKaspIBaeT CTAaTHUCTUKa B
MalinHHO-3aBUCUMOe IIporpaMMHoOe ob6ecrieyeHue g HP300 B sagpe 4.4BSD, MalllHMHHO-
3aBUCHMBIN KOJl, He BKJIIOUAmOIIUi Iofmepxkky HP/UX M yCcTpOMCTB, cocTaBjsgeT MeHee 6.9



IIPOITeHTA sIpa.

JInmp MaJjiasg 4acTh sAjpa OTBedaeT 3a MHUIIMAJIHU3AIIUI0 CUCTeMBl. ITOT KOJ HCIIOJIb3yeTCd IIPH
HA4a/bHOU 3a2py3ke CHUCTeMBl I Ilepexoja B paboyuil peKMM M OTBedYaeT 3a HaCTPOUKY
amnIapaTHOro M IIPOIPaMMHOIO OKpy>KeHUs szapa (obpaturech K IyaBe 14). HekoTopsle
OIlepalfMOHHbIEe CHUCTEeMBI (0CO6EHHO Te, UTO OrpaHUYeHbl 00beMOM G(HU3UYECKOM NaMATH)
BBIIIOJIHAIOT JAeMCTBUA 110 BBITPY3Ke HJIM NepeKpblimuro IIPOrpaMMHOTIO0 KOZ@, BBIIIOJIHAIOIET0 9TH
OYHKIIUHY, II0CIe OKOHYaHWA ero paboTsl. fAxpo 4.4BSD He paboTaeT IIOBTOPHO C IIaMATBHIO,
HUCII0JIb30BAaHHOM HaYasIbHBIM KOZOM, IIOTOMY 4YTO 3TOT 06beM IIaMSATH cocTaBjsieT MeHee 0.5
IIPOLIEHTOB PeCypcoB s[pa, HUCII0Jb3yeMbIX Ha THUIIMYHON MalllkHe. TaxKe HayaJbHBIM KOJ He
HaXOJUTCS TOJIBLKO B OJJHOM MecCTe s/ipa - OH paccpe0TO4YeH Be3ie, U 00bIYHO II0SIBJIIETCS TaM, Ie
JIOTUYEeCKHU CBA3aH C 00 beKTOM HHUIIHAIU3aIAH.

2.1.3. Ciry>k0bI Aipa

PasrpaHuueHHe MeXKIy KOZOM YPOBHEH sjpa U II0JIb30BaTessl obeclieuynBaeTcs allapaTHBIMU
MeTOZlaMH, IIpeloCTaBIIeMbIMH 06O0pyZoBaHHEM. Spo paboTaeT B OTAEJbHOM aJpecHOM
IIPOCTPaHCTBE, KOTOPOe HEeJOCTYIIHO IIpoIjeccaM I10JIb30BaTessl. IIpUBUIeTUPOBaHHbBIE OIlepaIiuy
- TakWe, KaK OCYIIleCTBJIEHHe BBOJA/BBIBO/Ia M OCTAaHOBKA MOYJS IIeHTPAJIbHOTO IIpoIeccopa
(CPU) - mocTyIHBI TOJIBKO sifipy. [IpHIOKEeHUS esIaloT 3alIpochl SIAPY Ha JTOCTYI K ero cepBHcaM
IIPYU IIOMOIIU CUCMEMHbBIX 8b130808. CUCTEMHBIE BBI30BBI HCIIOJIb3YIOTCS /I YKa3aHUS SIApy Ha
BBITIOJIHEHME KaK CJI0’KHBIX OIlepaIfiii, TaKHUX, KaK 3alIMCh JaHHBIX BO BTOPUYHBIN HOCHUTEJb, TaK
U TIPOCTHIX, TAKUX, KaK II0JydYeHHe TEeKYIero BpeMeHHU. Bce CHCTeMHBIE BHI30BHI BBITIOTHSIOTCS
CUHXPOHHO ¢ TpuiaoKeHHeM: IIpuio)keHHe He OyleT IPOROJDKAaTh paboTy, IoKa SIpo He
BBIIIOJIHUT [JIeHCTBUSL, COOTBETCTBYIOIIME CHCTEMHOMY BBI30BY. SIIp0 MOXKET 3aBepIIUTH
HEKOTOpBIe OIlepallly, CBI3aHHbIe C CUCTEMHBIM BBI30BOM, IIOCJIe er0 OKOHUYaHWs. Hampumep,
CHUCTEeMHBIH BBI30B Write Gy[eT KOIIMPOBAThL 3allMChIBaeMble ITaHHBIE OT II0JIb30BaTENIHCKOTO
mporiecca B Gydep sapa, IOKa IIPoIlecC HAXOAUTCI B OXKHUJAHUH, HO, KaK IIpaBUJIO, OyneT
HeMe/IJIEHHO 3aBepIIaThCs [0 TOro, Kak 6ydep s/pa peasbHO GyZeT 3allkcaH Ha JJUCK.

CrhcTeMHBIM BBI3OB OOBIYHO peaiM3yeTcsd KaK alllapaTHoe IIpepblBaHHe, KOTOpOoe H3MeHseT
pexxuM pab6oTel CPU © Tekyllee o0TOOpa’keHHe aJpecHOr0 IIPOCTpPaHCTBa. IlapaMeTpsl,
IepesaBaeMble II0JIb30BaTeIMM CUCTEMHBIM BBI30BaM, Ilepel] HCII0Jb30BaHUEM IIPOBEPSIOTCA
aapom. Takas IIpoBepKa o6eclieurBaeT 11eJI0OCTHOCTh CUCTEMEI. Bce IlapaMeTpsl, Ilepe/ilaBaeMble B
AP0, KOIIUPYIOTCA B aZfpeCHOEe IIPOCTPaHCTBO A/1pa, [JI1 TOT0, YTOOHI IIPOBepeHHbIe ITapaMeTPhI He
MOIVIM OBITH U3MeEHEeHbl B pe3ysbTaTe II0O0YHOIO JEeMCTBUS CUCTEMHOIO BBI30Ba. Pe3ysbTaThl
BBIIIOJTHEHUS CUCTEMHOI'O BbI30Ba BO3BpAIlalOTCS SAPOM JIMO0 B alllapaTHBIX perucrpax, Jmubo
KOIIMpOBaHUEM UX 3HaUeHUU B 00J1aCTH I1aMATH, YKadaHHBIe I10JIb30BaTesieM. Kak U rmapamMeTphl,
IepefaHHble B SApO, ajgpeca, UCIOJb3yeMble I BO3BpallleHUs pe3yIbTaTOB, NOJ/DKHBI OBITH
IIPOBEPEeHEI Ha TO, YTO OHU SIBJIAIOTCA YacCThIO aJpeCcHOr0 IIPOCTPaHCTBa IpMiIoKeHud. Ecau mpu
00paboTKe CHCTeMHOTO BBI30Ba SAPOM BO3HUKaeT OIIMOKa, KOJ OIIWOKHA BO3BpalljaeTcs
I10JIb30BaTeJI0. B cilydae g3bIKa IIporpaMMupoBaHUs C KOJ 3TOM OIIMOKHU COXpaHseTCs B
JI06a/ILHOM ITlepeMeHHOM errno, a QyHKITUA, COOTBETCTBYIOIasl CHCTEMHOMY BBI3OBY, BO3BpalllaeT
B KayecTBe pe3yJbTaTa 3HauYeHue -1.

[To/Th30BaTEIbCKUE TPUJIOKEHUS U SIIP0 paboTarT HE3aBUCHUMO APYT OT Apyra. 4.4BSD He XpaHUT
yIIpaBJsitoniye 6JI0KK BBO/IA/BBIBO/A U APYTHeE CBsI3aHHBIE C OIIePaIlHOHHON CHUCTEMOM CTPYKTYPhI
DAHHBIX B a/IpeCHOM IIPOCTPAaHCTBe IPUJIOKeHUs. KaXkoMy IT0Jb30BaTeIbCKOMY IIPHJI0KEHUI0



IIpeaoCTaB/IsIeTCAd HE3aBHUCHMO€E a/ipeCHOE IIPOCTPAaHCTBO, B KOTOPOM OHO H BBIIIOJIHAETCHA. }I/:Lpo
BBITIOJIHSET OOJIBIITUHCTBO YIIPpaBJIAOITUX ﬂeﬁCTBHﬁ, TaKHUX, KdK IIpHOCTaHOBKa IIpoIiecCa Ha
BpeMsd BBITIOJTHEHUSA PYTroro, HesaMeTHO [JId Y4aCTBYIOIITUX ITPOIEeCCOB.

2.1.4. YiipaBjieHHe mmporeccaMu

44BSD mopmep)XuBaeT MHOI03aZa4yHOCTh. Kakpasd 3ajadya WIM  BBIIOJHAKOIIHUNCA IIOTOK
HasweIBaeTcda npoueccom. Konmexkcm 1poriecca 4.4BSD cOCTOUT U3 COCTOSHUSA I10JIb30BaTEJILCKOTO
YPOBH{, BKJIKUYAd COJEP>KUMOE ero agpecHOr0 IIPOCTPaHCTBA UM OKPYKEeHUS BpeMeHH
BBIIIOJIHEHU, U COCTOSIHUS YPOBHSA Apa, B KOTOPBIM BKJIIOYAIOTCH ITapaMeTphl IVIAHUPOBIIIUKA
3a/lay, YIpPaBJILIOIINe Pecypchl U HUAeHTHQUITHpPYIOas UHPopMallisd. B KOHTEKCT BKJIKOYAETCA
BCe, UTO UCHOJIL3YeTCd SIPOM IIPU IIPe0CTaBJIeHUU CBOUX CEPBHUCOB IIporieccy. I[losb3oBaTeau
MOTYT CO3JaBaTh IIPOIlECCHI, YIIPAaBJIAThL MX BBIINOJHEHHWEM U II0OJy4YaTh YBeJLOMJIEHUA IIPU
H3MeHEeHUHN COCTOSHUS BBIIIOJIHEHUS IIpoIleccoB. KaXkmoMy IIpolfeccy HasHadaeTCsd YHUKaIbHOe
4MCII0, Ha3blBaeMoe udeHmuguxkamopom npouecca (PID). ITO 4YUCIO HCIOIB3YETCH SAPOM ISt
UIeHTHUOUKAIIMY IIpollecca IPHU COOOIEHUU II0JIh30BaTeJ 0 00 M3MEHEHHUHU ero COCTOSIHUS, U
I0JIb30BaTesIeM I YKasaHUs IIpoIlecca B CUCTeMHOM BBI3OBe.

Snpo co3maer Iportecc, AyO6JaUpPYysT KOHTEKCT APYroro Iporjecca. HOBBIM IIpoIiecCc CUUTaeTCs
NOPOAHCOEHHBIM NPOUELCCOM HUCXOJHOIO poOUmMenbcKo2o npouecca. KOHTeKCT, KOIIUPyeMbIi B X0Je
CO3jaHUs IIpoIlecca, BKIUaeT KaK COCTOSIHUE BBHIIIOJTHEHUS IIPOoIecca YPOBH IOJIb30BaTeJ s, TaK
U CUCTEeMHOE COCTOSIHME IIpoliecca, yIIpaBjsgeMoe A1poM. Ba’KHble KOMIIOHEHTEI COCTOSHUA gapa
OIlMCaHBbI B I1aBe 4.

arent
OCEss

Jfork

PucyHok 1. ’KusHeHHblll YUK npouecca

JKu3HeHHBIH TMKJI ITporiecca W3o06pakeH Ha JKM3HEHHBIM IIMKJI TIporiecca. IIpoIrtecc MOKeT
CO3/laTh HOBBIM IIPOIECC, KOTOPBIM SIBJISeTCS KOIIMEeH MCXOZHOTO IIpoIlecca C IIOMOIIBI0
CHUCTEMHOTO BHI30Ba fork. Bo3BpaT M3 BbI30Ba fork IIPOMCXOAHMT JIBa pasa: OAWH pa3 B
POUTEILCKOM IIpoIlecce, B KOTOPOM BO3BpalllaeMoOe 3HaueHUe SIBJsIeTCS UIeHTUQUKATOPOM
IIOPO’K/IEHHOTO IIpoIlecca, ¥ BTOPOM pa3 B IOPO’KAEHHOM IIpoIjecce, B KOTOPOM BO3BpalljaeMoe
3HaueHHe paBHO 0. CBSI3b POIUTEIL-IIOTOMOK IIOPOXKIAET HepPapXUUeCKyI0 CTPYKTYPY IIPOIeCCOB
B cucTeMe. HOBBIH ITPOIIecC UMeET IOCTYII KO BCEM PecypcaM ero pofuTe i, TaKUM, Kak GpaiyoBble
IEeCKPUIITOPHL, COCTOSIHHE 06paG0TKU CUTHAJIOB U paclpe/iesieHHe ITaMsTH.

X0oTs ecTb CHUTyalldM, KOIZla IIpOIlecC JOJ/DKeH OBITH KOIIMeM CBOero poauTessd, HauboJee
TUIIMYHBIM M II0JIE3HBIM JeMCTBUEM SBJILeTCd 3arpy3ka M BBIIIOJIHEHHWE APYIOoN IIPOrpaMMEL
[Iporiecc MO>KeT 3aMeCTUThL cebs1 06pasoM IIaMATH JApPYroM IIporpaMMBI, IlepefiaBas BHOBbB
CO3ZaHHOMY 00pa3y Habop mIapaMeTpoB, IIPU IIOMOIIM CHCTEMHOIO BBI3OBa execve. OMHUM U3
IapamMeTpoB ABJgeTCd UM daiiya, Cofep)KHMoe KOTOPOro HMeeT ¢opmare, paclio3sHaBaeMbIA
CHUCTEMOH - 3TO JIMOO0 JBOUYHBIN BBIIIOJIHIEMBIN $aiil, 1u60 ¢pail, KOTOPBIN IIPUBOJUT K 3aIlyCKy
YKa3aHHOM IIpOrpaMMBbl UHTepIIPeTalluH JjI1 00pab0oTKH ero COLep>KUMOTO0.



[Iporecc MO’KeT 3aBePIIUTH Pab0Ty, BHIIIOJTHUB CUCTEMHBIN BBI30B eXit, [IOChLIIAOIIUN 8-6UTOBOE
3HaueHMe COCTOSIHUS 3aBepllleHUs CBOeMy pojuTesro. Ecau IIporjecc XoyeT IIlepefaTh
POAUTENIECKOMY IIpOIleccy HHGOpMAIMIO, IIPEBHIIIAIOIIYI0 OAUH 6AUT, OH JO0J/DKEeH JIMO0 CO3/aTh
KaHaJ MEeXXIIPOIIeCCHbIX KOMMYHUKAIIUN IIPU IIOMOIIYM KOHBEMEpOB WUJIU COKETOB, WU IIPU
IIOMOIIU IIPOMEeKYTOUHOro ¢aria. KoOMMyHUKAITUU MeXXy IIpoIieccaMU IOAPOO6HO 06CYKAarTCs
B [71aBe 11.

[Ipo1iecc MOXKeT IPUOCTAHOBUTD BBHIIIOJIHEHME 10 TeX II0P, II0Ka He 3aBePIIUT paboTy 000U U3
IIOPO’KIEeHHBIX UM IIPOLIeCCOB, IIPU IIOMOIIY CUCTEeMHOTI0 BBI30Ba Wait, KOTOPHI Bo3BpalaeT PID
U CTaTyC 3aBeplileHUs BBIIIOJTHEHHOI'O J0UepHero IIporecca. POAUTeIbCKUN IIPOIiecc MOKeT ObITh
HaCTpOeH Ha II0JIydeHHe CUTHaJjla B CjIydae, KOITla IIOPOKAEeHHBIU IIpollecc 3aBepliaeT paboTy
WM aBapUMHO IIpeKpalllaeT BBIIIOJIHeHUE. [Ipy IIOMOIIM CHUCTEMHOIO BbI3OBA Wait4 pPOAUTEJb
MOXKeT IIOJIyYUTh HUHQPOpPMAIIUI0 O COOBITHMM, IIPUBEAIIeM K 3aBepIleHUI0 IIOPOKIeHHOIOo
Ipoilecca U O pecypcax, MUCIIOJIb30BaHHBIX IIPOIIECCOM 3a BpeMms ero paboTel. Eciu 1mporecc
CTaHOBUTCSI CUPOTOM U3-3a TOTO, YTO IIPOIIECC, ero IIOPOJUBIIINMY, 3aBePIII Pab0Ty 10 OKOHYaHUSA
paboTeI II0TOMKA, TO SApPO IlepeHalIpaBJisieT COCTOSHHE 3aBepIIeHUs IIOPO’KIEeHHOIO 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 aJrTOPUTMOM IUIaHUPOBAaHUA 3a7ja4d B
anpe. [losb3oBaTesM MOTI'YT BJIUATH Ha BBHIIIOJIHEHHMe IIpollecca, 3ajaBas 3TOT mapametp (nice),
KOTOPBIM BJIMSET Ha CyMMapHBIM IPHOPUTET, HO HO OrpaHUYeH HUCII0JIb30BaHHEM pecypcoB CPU
COIVIACHO aJTOPUTMY ILIAaHUPOBIIMKA 3a7a4 sA/pa.

2.1.4.1. Cura/bl

B cucreMme ompefesieH Habop CueHA/108, KOTOpPble MOTYT OBITH OTIIPaBJIeHHI IIpoileccy. CUTHAJIbI B
44BSD cpmemaHbl 1O 00pasy amlapaTHBIX IIpepblBaHUM. IIpollecc MOKeT OIpelesIuThb
I10JIb30BaTEJILCKYIO IIOAIIPOIPaMMYy, KoTopas 6yeT IBIAThECA 06pabomuuKoM, 1 KOTOPOH TOJDKEH
OyZeT mepeHaANpaBJSIThCA CUTHaJI. Korga cUrHajl reHepUupyeTcsl, OH GJIOKUPYeTCs OT IIOBTOPHOIO
II0SBJIEHUS 10 TeX II0p, II0Ka He OyeT nepexeaveH 06paboTuyukoM. [lepexBaT CUTHaa BKIKYaeT B
cebs1 coXxpaHeHUe KOHTeKCTa TeKYILero IIporecca U [OCTPOeHKe HOBOTO, B KOTOPOM 3allyCKaeTCs
06paboTUMUK. 3aTeM CHUTHaJI HaIlpaBJsgeTcd 00pabO0TUYMKY, KOTOPBIM MO>KeT JIMOO0 IIpepBaTh
IIpoIriecc, JiM60 IepefaTh yIpaBjeHHe 06paTHO BBIIIOJIHIEMOMY 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 OIPeeIUTh, UTO CUTHAJ OYJeT USHOPUPO8AMbCS WU OYIeT BBHITIOTHITHCS
IeHCTBHE TI0 YMOJTYAHUIO, OIpefiesisieMoe SpoM. J[eFCTBHEM II0 YMOJYAHHUIO /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 CHUTHajaM
oTHOCSITCS SIGKILL, IpephIBaloIIUH HeyIIpaB/sieMbIH ITPOIfece, U CUTHaJI YIIPaBIeHUs 3a/JaHUsIMU
SIGSTOP.



[Iporecc MOKeT BBIOpPATh IIOyUeHHe CHUTHAJIOB B CIEIIUAJbHBIA CTeK JJIs BBIIOJHEHUS
XUTPOYMHBIX IIPOTPaMMHBIX MaHUITYJISIIUU cTeKoM. Hampumep, IOAIporpaMMaM IIOAIePIKKHU
SI3bIKa HYKHO UMETH CTeK /I KayKIOM IOIporpaMMbl. CHcTeMa BPpEMEHHU BBHITIOTHEHHUS SI3bIKA
MO’KeT BBIJIEISITh 3TU CTeKH, pasfesisia eIMHCTBEHHBIN CTeK, IpeocTaBisgeMbld B 4.4BSD. Eciu
AP0 He IOMepP>KUBAeT OTHAEeJIbHBIM CTeK CUTHAJIOB, TO IIPOCTPAHCTBO, BBIflejseMoOe KarKIoH
IIOATIPOrpaMMe, I0/DKHO OBITH paclIMpeHo Ha 06'beM, TpeOyeMblIit /It IlepexBaTa CUTHAJIA.

Bce CHTHJIBI UMEKWT OHH U TOT >Ke npuopumem. Eciu 06paGOTKH OXKHJAIOT HECKOJBKO
CHTHAJIOB, TO TOPSOK HMX HAIIPaBJEHHs IIPOIeCCY 3aBHCHUT OT peasusanui. O6paboTUUKU
CHTHAJIOB, BBIIIOJIHSIEMbIE II0 CUTHAJTY, KOTOPBIM HUX BBI3BAJI, GJIOKHPYIOTCS, HO IIPH 3TOM MOTYT
OBITH CTeHEPUPOBAaHbI JIOIIOJTHUTEILHBIE CUTHAJIBL. IMeeTcss MeXaHU3M, TI03BOJISTIOITHN 3aIIUTHTD
KPUTHUYECKHH yUaCTOK KOZia OT ITOSIBJIEHUS 3aIaHHBIX CUTHAJIOB.

HO/IpO6HO€ OITHMCaHMe aPXUTEKTYPhI U peaIr3allii MeXaHU3Ma CUTHAJIOB 1d€TCsA B Pasmese 4.7.

2.1.4.2. I'pynnsl ynpaBJjIeHUsI U CEaHChI

IIporiecchl OpraHM30BaHBI B epynnul ynpas/eHus. [PynIibl yIpaBjIeHUS HWCIOJIb3YIOTCI IS
yIpaBJeHUs [OCTYIIOM K TepMHHaJIaM U /g obeclleueHHs IlepeJlaudl CHUTHaAJIOB Habopam
CBSI3aHHBIX IIpoIleccoB. IIpollecc HacjefyeT TIpYIIly YIIpaBJIeHUS OT CBOEro POJUTEIHCKOTO
IpoIiecca. SpoM obecrieYnBaroTCs MeXaHU3MBbI, II03BOJIIOIIME IIPOIlecCy U3MEeHITh CBOIO IPYIIITY
yIpaBJaeHUsT WIW TPyIIy yIOpaBJeHWs CBOUX HaCAeJHUKOB. Co3fgaHHe HOBOM TIPYIIIIBI
yIIpaBJIeHUs IPOCTO; 3HaUeHHUe, COOTBETCTBYIOII[ee HOBOU IPYyIIIe YIIpaBJIeHUs], 0OBIYHO SIBJISIETCS
HUIeHTUQUKATOPOM CO3ZAI0IIEero ee IIpoliecca.

['pynIry IIpoIieccoB B TpyIIle YIIpaBJIEHUS WHOIZAA HA3bIBAIOT 3a0dHUEeM ¥ OHO YIIPaBJIIETCS
BBICOKOYPOBHEBBIM CHCTEMHBIM IIPOTPaMMHBIM obeclieueHHeM, TaKHM, KaK KOMaHHBIN
mmporteccop. TUITMUYHBIM OPUMEPOM 3aJaHUsl, CO3[LaHHOT0 KOMAaH/[HBIM IIPOIIeCCOPOM, SIBJISIETCS
KOHgellep 13 HECKOJbKHUX CBSI3aHHBIX IIPOIIECCOB, TaK YTO BBIXOJHOM IIOTOK II€PBOTO IIpoliecca
SIBJISIETCI BXOQHBIM IIOTOKOM [IJII BTOPOTO, BBIXO[JJHOM IIOTOK BTOPOTO IIpoIecca SIBJISETCS
BXOJHBIM IIOTOKOM JIJIS TPeThero, U Tak fasiee. KoMaHIHBIN IIpOIieccop Co3faeT TaKoe 3afaHue,
IIOpOXKJas IIpoIlecC /IS KaKAO0ro ydacTKa KOHBeMepa, a 3aTeM IIOMelllass BCe 3TH IIPOLIeCChHl B
OTZEeJILHYIO TPYyIIy 06paboTKH.

[Tosb30BaTEeIbCKUH IIPOIlecC MOJKET II0CIaTh CUTHAJ KaK BCeM IIPoIieccaM B IpyIIe yIIpaBJIeHHs,
TaK U KOHKpPeTHOMY IIporieccy. IIpoliecc B 3aJaHHOM TIpyIIlle YIpaBJeHUS MOYKET M0JIydaThb
IIporpaMMHBIe IIpepbhIBaHUS, OTpa’karolliyecss Ha TpyIIle, IPUBOAAIINE K IPUOCTAHOBKE WU
IIPOJ0JKEHUIO BHITIOJTHEHHUS, HUTH K IpephIBaHUI0 WU 3aBepIIeHUI0 paboThI.

TepMUHaly CTaBUTCI B COOTBETCTBHE UAeHTUPUKATOP TPYHIIBI yIOpaBJIeHUS. ITOT
UeHTUPUKATOP OOBIUHO paBeH HAeHTHUQUKATOpPy TIPYHIIBI YIIpaBJIeHUS, COOTBETCTBYIOIEH
TepMUHaJIy. YIPaB/IOIIUN 3afaHUSMHA KOMaHAHBIM IIPOIECCOpP MOXKeT CO3[jaTh HECKOJIBKO
TPYNIIl YIIpaBJeHUs, CBSI3aHHBIX C OMHHUM M TeM >Ke TepMHUHAJIOM; TepMUHAaJ SIBJISIETCS
YNpasASlowWuUM mMepMUHAAOM IJjsT KadK[oro IIpoljecca B ITHUX Trpymmax. IIporecc MoMKeT
BBIIIOJIHATH YTE€HHe U3 JIeCKPUIITOpa CBOEro VIIPABJIAIONIET0 TepMUHaIa, eCIUd TOJIBKO
HUIeHTUQUKATOP IPYIIIBI YIIPaBJIeHUsI COOTBETCTBYeT UIeHTUPUKATOPY TPYIIIEI 3TOTO IIpoIlecca.
Eciim uaeHTUOUKATOPHl He COBIIQJIAlOT, Ipoliecc 6yaeT GJIOKUPOBAH IIPU IIOIMBITKE UTEHUS C
TepMUHaja. U3MeHss1 UIeHTUPUKATOpP TPYIIILI yIIpaBIeHUsI TepMUHAaJIa, KOMaH/IHBIN IIpolieccop
MOJKeT pacIpefiessSTb TepMHHaAl MeXJy HeCKOJIbKUMH pa3IUu4YHBIMU 3aJaHusaMU. Takoe
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paciipefiesieHre HasbIBAeTCsI YNnpag/eHuem 3a0aHUSMU U OIIUCHIBAETCS BMeCTe C TIpylIlaMU
yupasJiieHus B Pasnesie 4.8.

Tax >Ke, Kak U HabOpPHI CBI3aHHBIX IIPOI[ECCOB MOTYT 00beIUHATHLCSI B TPYIIIILI YIIpaBJIeHUs, Ha60p
IPyIIl yIpaBJeHUs MOXKeT ObITh 00beJUHeH B ceaHc. OCHOBHOe Ha3Ha4yeHUE CeaHCOB
3aKJII0YaeTCs CO3aHUM H30JUPOBAHHOIO OKPYKEHUS [JI IIpolfecca-faeMOHa U IIOPOKIEeHHBIX
UM IIPOIIECCOB, & TAKKe I 00beIMHEeHN Ha4aJIbHOT0 KOMaH/IHOT'0 IIpoIfeccopa I10J1b30BaTesIsd U
3a/laHU, KOTOPEIEe OH IIOPOXKIAeT.

2.1.5. VipaBjieHHne NaMATBIO

KaxpIli IIporiecc uMeeT COGCTBEHHOE aJpecHOe IIPOCTPAHCTBO. AJ[pecHOe IIPOCTPAHCTBO
M3HaYaJbHO pasfiesiieTcs Ha TPU JIOTUUECKHX CerMeHTa: Kod, daHHble U cmeK. CeTMeHT Koja
TOCTYIIeH TOJIBKO /IJI UTeHHUS U COZep>KUT MalllMHHBbIE KOZBI IIporpaMMbl. CerMeHTHI JaHHBIX U
cTeka 06a MOCTYIIHBI KaK JI1 YTEHWs, TaK ¥ I 3alucH. CerMeHT JaHHBIX COEPKUT Kak
WHUIMQJIN3UPOBaHHble, TaK ¥ HEHMHUIIHMAIU3UPOBAaHHbIE 00JIACTH JaHHBIX IIPOTpaMMBI, KOIZa
KaK CTeKOBBIM CerMeHT IIpe/[CTaBjsieT CO00M CTeK IIporpaMMbl Ha JTalle BBHIIIOJHEeHHs. Ha
OOJIBIITMHCTBE MAIlIMH CeTMEHT CTeKa aBTOMAaTHYeCKH pacIIHpsieTCs SIAPOM B IIpoliecce paboThI
mporpaMMsbl. IIporiecc MO’KeT paclIUpSATh WIM YMeHbIIaThb CBOM CeIMEHT JaHHBIX, BBITIOJIHSS
CUCTeMHBIY BBI30B, KOIZla KaK pasMep CcerMeHTa Kojja IIPOIlecC MOKeT U3MEHUTDh TOJBKO KOI7a
COZIep’KMMOe CerMeHTa IlepeKphIBaeTcsl JaHHBIMU (alyIoBOM CHCTEeMBI WX B IIpoIlecce OTIafKH.
HauaJbHOe COJlep’)KMMOe CeIrMEeHTOB IIOPOK/EHHOro IIpollecca KOIIMpPyeTcs N3 CerMeHTOB
POAUTEIHCKOTO IIpoIiecca.

JUIs. BBITIOJTHEHUS IIpOIfecca BOBCe He 00513aTeJIbHO IIOCTOSIHHO XPaHUTb B IIAMSITH IIOJIHOE
COlep>KUMOe ero afipecHOro IIpocTpaHcTBa. Ecyim mporiecc o6palraeTcs K 06JIaCTH aJpecHOTro
IIPOCTPAHCTBA, KOTOpas He IIPUCYTCTBYeT B OIEpPaTUBHOM IIaMSITH, TO CHUCTeMa nodepydcaem
cmpaHuyy ¢ HeoOXoAMMOHW WHOpMaIved B IaMsATh. Korja BO3HHKaeT HeXBaTKa CHCTEMHBIX
PECYpCOB, TO CHCTe€Ma HCIIOJIb3YeT [ABYXYPOBHEBBIM IIOAXO/M K YIPaBJIEHHI0 HMEIOITUMUCT
pecypcamu. Ecii He XBaTaeT HaMSITH, TO CHUCTeMa OyJeT 3abupaThb pecypchl IIaMsSTH OT
IIPOIeCCOB, €CJIM OHM JIaBHO He HCII0JIb30BaIHCh. ECIM pecypcoB He XBaTaeT OUeHb CUJIBHO, TO
cuctema OyfieT IpUGETraTh K 6blepy3Ke BCET0 KOHTEKCTA IIPOIfecca BO BTOPHUYHYIO IIOJCHCTEMY
XpaHeHUs] [MaHHBIX. ITocmpaHuuHast nodzpy3ka no mpeGOo8AHUN) U 8blepy3KA BBITIOJIHSIIOTCS
cucTeMOU abGCOJIOTHO He3aMeTHO MJIs IIpolieccoB. IIpoIfecc MOXKeT, OHAKO, yKa3aTh CHUCTeMe
06'beM ITaMsITH, KOTOPHBIH 6y/1eT UCII0Ib30BaThCs, B KaueCTBe IIOMOIITH.

2.1.5.1. Petenus BSD 1mo apXHuTeKType yIIpaBJIeHHUA IaMATEI0

B 4.2BSD Tpe6oBajioch peaqnu30BaTh MOAJEPIKKY OOJIBIINX HeCBI3aHHBIX aJpeCHbBIX IIPOCTPAHCTB,
oTob6pakaeMbIX B IIaMATh (aijIoB ¥ COBMECTHO HCHIOJIb3yeMOM ITaMATH. BBLI CIIPOEKTHPOBaH
uHTepderic, KOTOPHIM Ha3BaJd mmap, MO3BOJIAIOIINN HeCBI3aHHBIM IIpoIleccaM 3alpallluBaTh
oTOoOparkeHHe B UX aZipeCHOe IIPOCTPaHCTBO daiia B pesKruMe COBMEeCTHOI'0 UCII0JIb30BaHUs. Eciu
HEeCKOJIbKO IIPOI[eCCOB 0TOOpa)kaloT B CBOe aJipecHoe IIPOCTPAHCTBO OJUH U TOT JXKe Qaili, To
M3MeHeHHe a/ipeCHOT0 IIPOCTpPaHCTBA IIPOIlecca, COOTBETCTBYIOIEro gaiay, B OZHOM IIpoIiecce,
OyzeT oToOpakeHOo B 06/1aCTU 0TOOpaskeHUs 9TOT0 daita B JPYyTrOM IIpoliecce, a TakKKe U B cCaMOM
¢arime. OgHako B KOHIe KOHIOB 4.2BSD Opura BhIOyIleHa 6e3 HHTepdelica mmap HU3-3a
HeoOXOJUMOCTH C/iesIaTh B IIEPBYI0 OUepeib ApPyTHe BO3MOKHOCTH, TaKHe, KaK paboTa C CeThIo.
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3aTeM paspaboTka MHTepderica mmap IIPojopKalack Bo BpeMs paboThl Hax 4.3BSD. Bosiee 40
KOMIIaHUH U HCCIIeloBaTeJIbCKUX IPYIII IIPUHUMAJIH ydacTHe B 00CYKAeHUSIX, KOTOphle IIPUBeIN
K IIOSIBJIEHHMIO OOHOBJIEHHOM KOHIIENIIUM, OITMCaHHOU B Berkeley Software Architecture Manual
[McKusick et al, 1994]. HeCkKoJIbKO KOMIIaHUN peasn30Bald 3TOT OOHOBJIEHHBIM WHTepdeuc
[Gingell et al, 1987].

U1 cHOBa CpPOKHU paspabOTKU He II03BOJIMJIN BKIOUYUTH B 4.3BSD peasirsaiiuio aToro uHTepdeiica.
X0T4 11037Ke OHa MOIJIa OBITH BCTPOEHa B MMEIOIIYIOCS II0ICUCTeMY BUPTYyaJIbHOM naMaTu 4.3BSD,
pa3spaboTUMKU pelIId He BKIYATh ee CI/a. I0TOMY UTO 3TOM peasn3aliuu 6bL10 yKe 6ostee 10
JeT. boslee TOro, OpUrHHaJIbHasl apXUTeKTypa BUPTyaJIbHOM NaMiTH ObLIa OCHOBaHa Ha
IIPeAIoIocKeHHH, YTO KOMIIBIOTepHass IIaMgaTh Majla M [0pora, a [OUCKH IIOLKJIIOYEHBI
HeIIOCPe/ICTBEHHO K KOMIIBIOTEPY, OBICTPBI U JellleBbl. [03TOMy IIOfCHCTEMa BHUPTYaJIbHOM
namsTU 6blIa paspaboTaHa C yIIOpOM Ha bepesKHOe UCII0JIb30BaHUe IIaMSTU I[IeHOU 60Jiee YacThIX
obpallleHUM K AUCKY. Bmob6aBok peasnsanusg B 4.3BSD ObLia IIPpOHM3aHA 3aBUCHUMOCTSIMU OT
arnmnapaTHOM CHUCTeMBbI yIIpaBJIeHUA IaMIThbI0 MallIuH VAX, 4TO IIPelATCTBOBAJIO ee IIepeHOoCy Ha
Opyrye amiapaTHble IUIaTGOpMBL. M HakoHeIl, IOACHCTeMa BHUPTYaJbHOM IIaMATH He OBLiIa
IIpefHasHayeHa /I MOJAJEP)KKH CBSISHBIX MHOIOIIPOIIECCOPHBIX CHCTEM, KOTOphIe celyac
CTaHOBATCS BCe 60JIee paclpocTpaHeHHBIMU U HEOOXOIUMBIMHU.

ITOIIBITKYU IIOCTEIIEHHO YCOBEPIIIeHCTBOBAThL CTApPYyl0 peaIl3aliyiio 3aBeloMO ObLIM OOpedyeHBI Ha
Heyzauy. [IoJTHOCTBI0 HOBast apXUTEKTYpPa, C APYro¥ CTOPOHBI, MOIJIa OBl UCII0JIHL30BaTh OOJIbIIINE
00beMbl IIaMATH, YMEHBIIUTh [UCKOBbIE OIlepallud U obecliedynBaTh paboTy C HEeCKOJIbKUMU
nporeccopaMu. HakoHell, ccTeMa BUPTYaJbHOM ITaMATH B 4.4BSD Obl1a ITOJIHOCTHI0 U3MEHEeHa.
CucrteMa BUpPTyaJIbHOM maMATU 4.4BSD ocHOBaHa Ha CHUCTeMe BUpPTyaJbHOU mamMatd (VM) Mach
2.0 [Tevanian, 1987] ¢ sauMcTBOoBaHUsAMHU U3 Mach 2.5 u Mach 3.0. B Hel 6b11a 3¢ deKTUBHAA
IO/lep)KKa COBMECTHOIO MCIIOJIb30BaHW, IIOJIHOE pasjesleHHe MalllMHHO-3aBUCUMOU U
MalllMHHO-He3aBUCUMOM 4YacTel, a TakKe (ceiyac He MCIIOJb3yeMas) IIOffiepsKKa paboThl C
HeCKOJIbKMMM IIpoIleccopaMu. IIporiecchl MOryT oToOpaskaTh Qausibl B JIIOOYI0 06J1aCTh CBOETO
aZpecHoro IpocTpaHcTBa. OHM MOIYT COBMECTHO KCIIOJIB30BAaTh YaCTH CBOUX aJpeCHBIX
IIPOCTPAHCTB IIOCPEJACTBOM OTOOpakeHUsI B IIaMSTh OJHOIO U TOro >Ke ¢aiina. M3MeHeHUs,
CleJIaHHbBIe OJHHUM IIPOIleCCOM, BHUIHEI B aJipeCHOM IIPOCTPAHCTBE APYroro IIpoliecca, a Takke
3alMChIBAlOTCA M B caM ¢air. IIpormecchl MOTYyT TakKe 3alpallnBaTh 3KCKJII3UBHOE
oTobpakeHue ¢aiyla B IaMiITh, IPU KOTOPOM JI0Oble U3MEHeHUs, C/lejIaHHble IIPOIleccoM, He
BU/IHBI [PYTUM IIpolieccaM, KOTOpble 0TOOpakarT Gpaiil B ITaMITh U He 3alIUChIBAIOTCS 00pPaTHO B
dair.

Eme opHOIM mpo6seMONl € CHCTeMOM BHPTYaJIbHOM IIaMATH SBJSIETCI CII0COO, KOTOPBIM
HHpoOpMaIUd IlepefaeTcsd saApy IIPU BBIIIOJTHEHUH CUCTEMHOIO BbI30Ba. 4.4BSD Bcerga KoIMpyeT
IaHHBbIe U3 aJpecHOro IIPOCTPaHCTBAa IIporecca B 6ydep axapa. [Uid omnepariuil 4TeHUs U 3allUCH,
IIPU KOTOPBIX IlepefaroTcd OOJIbIIHE O0O0BbeMbl [JaHHBIX, BBIIIOJIHEHHE KOIIMPOBAaHUSA MOXKeT
OKas3aTbCd 3aHMMAIOIIMM BpeMs IIPOLIeCCOM. AJIbTEPHAaTUBHBIM  CIIOCOOOM  SBJISETCS
MaHHUIYJIAIUN C aJpecHBIM IIPOCTPAHCTBOM IIpoIiecca B sgnpe. fAxpo 4.4BSD Bcerma KOIHpyeT
JaHHbIe 0 HECKOJIbKUM IIPUYMHAM:

* 3ayacTy I10JIb30BaTeJbCKHe laHHble He BHIpAaBHEHHI 110 IPaHUIle CTPAHUIIBI HaMSITH U UX
06'beM He KpaTeH pa3Mepy allllapaTHOM CTpPaHUITbI IaMSITH.

« Ecytm cTpaHMIIa TaMsSITH 3a6HpaeTcs OT IpoIlecca, OH He MOYKET GOJIbIIle CChUIATHCS Ha 3Ty
cTpaHully. HeKoTopble IIporpaMMbl 3aBHUCST OT JAHHBIX, OCTAIOIIUXCSI B 6ydepe, Jake Iocie
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3allMCH 3THUX JaHHBIX.

 Ecim 1mporjecc II03BOJIIET XPaHWUTH KOIIMIO CTPAaHMIBI IIaMATH (KaK 3TO [lelaeTcs B
cyuiecTByroled 4.4BSD), TO CcTpaHUIla [O/DKHA HMeTh aTpUOYT KONUPOBAHUSA-NPU-3ANUCU.
Takas cTpaHuUIla SBJIIeTCAd OJHOM M3 TAKOBBIX, UTO 3all[MINAeTCd OT 3allMCH IIPU IIOMOIIU
aTpubyTa TOJIBKO-IJIA-YTeHUs. EC/IU IIpoitecc IbITaeTcsl MOUGUIITUPOBATh CTPAHUILY IIaMATH,
B sd/ipe BO3HUKAaeT CUTyal[Usd OIIMOKM 3amucu. Ilocie 3TOro sSApo fAesaeT KOIIUI0 CTPaHUIH,
KOTOPYH IIpOIlecC MOXKeT H3MeHATb. K HecdacTblo, OOJIBIIIMHCTBO IIPOIIECCOB OyeT
HeMeJJIeHHO IIbITaThCs 3alKcaTh HOBBHIE JaHHBIE B CBOU Oydep BBIBOJA, UTO IIPUBOJAUT B
JII060M CiIydae K KOITMPOBAHUIO JJAHHBIX.

* Korma CcTpaHHIIBI IIEPEeHOCSITCS B HOBBIE ajipeca BUPTyaJbHOM IIaMSITH, GOJIBITHHCTBO
amnmapaTHBIX MeHe/PKepOB IIaMATH TPeOyIOT, UTOOBI K3III allllapaTHOIO IlepeHa3HaueHHUs
aZIpecoB GBI BEIOOPOUHO OUHINeH. OUHMCTKA KIllla 3a4acTYI0 BBIIIOIHSIETCS MeJIJIEHHO. B uTore
I0JIy4aeTcsl, YTO IlepeHa3HaueHHe aJpecoB OKa3bIBAeTCsS MeJjIeHHee, YeM KOITHPOBAaHUeE
6JIOKOB IaHHBIX, He TIPEBBIIIAIOITNUX 4 MJIN 8 KMJIOO0aUT.

BoJsibite Bcero otrobpa’keHHe IIaMATH HY>KHO I paboThl K OOJBINMMHU QallaMu U Ilepefadu
00JBIINX 00BEMOB [JaHHBIX MeXAy IpoleccamMu. HHTepdeilic mmap paeT MeTOABl I
BBIIIOJIHEHUS 00eMX 3TUX Ollepaliiii 6e3 KOIIMPOBaHUs.

2.1.5.2. VipaBjieHHe NaMATHI0 BHYTPH s1pa

SIApo YacTo BBHINOJHSET BBIJeJIeHUE NaMSATH, KOTOpPOe HYKHO TOJIBKO [JIs1 BBIIOJTHEHUS
eIMHCTBEHHOTO CHCTEMHOI'0 BBI30Ba. B I10JIb30BaTeJLCKOM IIpoIlecce TaKas KpPaTKOBPEMEHHO
HCIIO0JIb3yeMasi ITaMsITh OyZeT BHIIESITHCS B CTeKe BO BpeMsl BBIIOJIHEHUS. TaK Kak SIpo UMeeT
OTrpaHUYeHHBIH 06beM CTeKa BpeMeHH BBIIIOJTHEHHUs, TO HeadPeKTUBHO BBHIIESATH B HEM Jake
6JIOKM HaMITH cpefHero pas3Mepa. TakuMm o6pasoM, Takasg IIaMSATh [OJDKHA BBIJEIATHCS
IIOCpe/ICTBOM 6oJjiee THOKOTO MexXaHMW3Ma. Hampumep, KOIZla CHCTEMHBIM BBI30B [[OJDKEH
npeo6pa3oBaTh UMsI KaTajlora, OH JOJDKEH BBHIIETUTH 6ydep pasmepoM 1 K6alT /id XpaHeHUS
UMeHH. /[pyrue GJIOKHA ITaMSTU JOJDKHBI BBIIEJATHCS Ha 0oJiee IPOJO/DKUTENBbHBIM CPOK, YeM
OJJVH CUCTEMHBIU BBI30B, U II09TOMY He MOTYT BBIZIEJISITHCS B CTEKe, /laykKe eCJIU TaM eCTh MecTo. B
KauecTBe IpUMepa MOKHO B3STb GJIOKM YIIpaBJI€HHUS IIPOTOKOJAaMH, KOTOPBIE CYIIECTBYIOT Ha
BCeM IIPOTSHKEHUHU CeTEBOTO COeTMHEHUSL.

Heo06X0MMOCTh B AJUHaMHU4YeCKOM BBIZIeJIeHUU ITaMATH B s/ipe CTaHOBMJIACh BCe 6o0Jjiee OCTPOH
BMecCTe C Job6aBJeHHMeM KOJIMYeCcTBa CepBHUCOB. OOIIUII MeXaHH3M BBIJIeJIeHUS IIaMATH
yMeHbIllaeT CJI0KHOCTh HaOMWCaHUA Koja B gipe. Iloatomy B 4.4BSD g7apo uMeeT eqUHBIN
MeXaHU3M BBIJleJIeHHUs IIaMATH, KOTOPBIM MOXKeT HCII0JIb30BaThCd B JIIOO0OM YacTH CHUCTEMBL Y
Hero eCTb HWHTep¢euc, IOX0KUU Ha QYHKIUU O6HMOaMoTeKH s3blka C malloc U free, KoTopble
obecrieyuBaIOT BhIfleJIeHUE IIaMATH B IIPUKJIAAHBIX IIporpaMMax [McKusick & Karels, 1988]. Kak
uHTepdelic OHOMMOTeKH s3blKa C, OYHKIMA BbIJeJIeHUs IIaMATH II0Jly4aeT IlapaMerp,
yKasbIBaIOIUI Ha pasMep MaMATH, KOTOPBIM Heo6XoAuM. /lhaliasoH 3alpalluBaeMbIX 00beMOB
BBIJleJI1eMOM IIaMATH He OrpaHUYeH; OJHAaKo0 BbllessdeMasd QrsHUdecKas [IaMaTh He II0/BepraeTcs
IIOCTPaHUYHOM IIOATPY3Ke. PYHKIIMM OCBOOOXKAEHHUs IIaMATU IlepeflaeTcs YyKasaTeJb Ha
0CBOOOXKjaeMbI y4aCTOK ITaMaTH, HO YKasblBaThb pasMep OCBOOOKIaeMOro yJacTKa IIaMsaTHU He
HY>KHO.
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2.1.6. CuctemMa BBOia/BBIBO/IA

Ba3oBo#l MoziesIbI0 cucTeMbl BBOJa/BbiBOZa UNIX siBJIsieTCsl IIOC/Ie0BaTeJIbHOCTh OaMlT, JOCTYII K
KOTOPBIM MOJKET OCYII[eCTBJIATHCA KaK II0CIe0BaTe/IbHO, TaK U B B IIPOM3BOJILHOM IIOpsAKe. B
TUIIMYHOM II0JIb30BaTeJbCKOM Iipoliecce UNIX HeT TaKUX IIOHATHM, KaK Memodbl docmyna Wil
‘ynpasaaroujue 6/10KU.

PasyinuHble IIpOrpaMMBbI UCII0JIb3YIOT pa3sHO0OpasHble CTPYKTYPHI JAHHBIX, HO S0 He CBSI3bIBaeT
BBO/I/BBIBOJ], C UCIIOJIb3yeMBbIMHU CTPYKTypaMu. HalipyuMmep, TeKCTOBBIM darisioM cuuTaeTcs $ara
U3 CTPOK CUMBOJIOB Habopa ASCII, koTophle pasieeHbl OAHUM CUMBOJIOM HOBOM CTPOKH (CUMBOJI
ASCII mmepeBoZia CTPOKH), HO SI/IPO He 3HaeT HUUEro 00 3TOM coIallleHu!. /I y40BJIeTBOPEeHUS
rnoTpe6HOCTEN OOJIBIIMHCTBA IIPOrPaMM MOJeJb ellle 60Jiee yIIpoIljeHa U CBOJUTCS K IIOTOKY 6alT
IAHHBIX, WX NOMOKY 8800a/8bleoda. Takoe eJriHOe IIpe/iCTaBJIeHHe JaHHBIX I103BOJIsIeT paboTaTh
xapakrepHOoMy /11 UNIX moaxomy Ha OCHOBe MHCTpPyMeHTOB [Kernighan & Pike, 1984]. IToTok
BBO/]a/BbIBOJla OJHOM IIpOrpaMMBI MOKeT OBITh IIOJJaH B KadeCTBe BXOZHOM HMHOOpPMaIluU
IIpaKTUYeCKU JII060M [Apyrod mnporpaMMme. (ITOT THUII TpPagUIMOHHBIX a1 UNIX II0TOKOB
BBOJZIa/BBIBO/IbI HE HYKHO IIyTaTh C IIOTOKOBOM CHUCTEMOM BBOZa/BhiBoAa u3 Eighth Edition miu 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],

[Ipomteccel UNIX g pabGoThl € IIOTOKAMH BBOJA/BBIBOZA HCIIOJB3YHOT OECKpUNMopbl.
JleCKpUIITOPBl  IIPEeACTaBJAIOT CO00M Oe33HaKOBble Ilesible YHCJA, II0JydaeMble IIOCJIe
BBIIIOJIHEHUSI CUCTEeMHBIX BBI3OBOB Open U socket. CUCTEMHBIN BBI30B Open II0JydaeT B KauecTBe
apryMeHTOB UMs pailjia U pesKuM JOCTyIla, KOTOPBIH OIlpefiesIsieT, JoJDKeH JIM Gpakiyl OTKPhIBAaThCS
IJI1 4YTeHWd, I 3allMCU WIN I 06erX ollepaliMi. ITOT CHUCTEeMHBIN BBI30B MOXKeT TaKKe
UCII0JIb30BaThC 11 CO3MaHUs HOBOIO IIycTOro ¢araa. CucTeMHbIe BBI3OBHI 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/IeJ0BaTeJbHOCTh OAaUT, UMEIyI0 110 KpauHeHn
Mepe ofHO uMs. Paliil CylleCTBYeT, [I0Ka BCe ero UMeHa He yAaJeHbl U HU O UH U3 IIPOI[eCCOB
He XpaHUT ero AeCKpHUIITop. Ilporecc mosy4yaeT AeCKpUNTOp ¢aiisa, OTKphIBas UM ¢aiiia
IIOCPeICTBOM CHCTEeMHOIO BbI30Ba open. Pa6oTa ¢ yCTpONMCTBAaMU BBO/a/BBIBOJA
OCYILIeCTBJISAETCI Kak ¢ pariaMu.

* KaHanom sBJsieTCd JIMHeMHas II0CJIeN0BaTeJbHOCThL 0aWT, Takasd >Ke, Kak Gai, HO
UCII0JIb3yeMasi UCKJIIOUUTEJbHO KaK II0OTOK BBOJA/BBIBOJA, IIpUYEM OJHOHAIIpABJIEHHBIU. V
KaHaJjla HeT UMeHU, U I103TOMY OH He MO’KeT OBITh OTKPHIT IIPU IIOMOIIU open. BMecTo aToro
OH CO3/IaeTCs IOCPEICTBOM CHCTEMHOI0 BbI30BA pipe, KOTOPBHIM BO3BpaIljaeT ABa JeCKPUIITOPa,
OJIVH U3 KOTOPBIX IPUHUMAET BXOJHbIE JaHHbIE, 6e3 UCKa)KeHUH, 0e3 ITIOBTOPEHUM U B TOU Ke
caMOM IIOC/JIe0BaTeJLHOCTH IIOCBLIaeMBIM Ha [APYyrod geckpurrop. CucremMa Takke
nofJep KuBaeT uMeHOBaHHLIN KaHasl, uiuu FIFO. FIFO umeetT Te jXe caMble CBOMCTBA, UTO U
KaHaJI, 3a HCK/JIIOYEHHEeM TOTO, UTO OH pacliojiaraeTrcd B QaiyioBOM CHUCTeMe; II03TOMY OH
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MO>KET GBITh OTKPBIT CHUCTEMHBIM BBI30BOM open. IIporiecchl, KOTOPbIe XOTSIT 0OMEHUBATHCS
TaHHBIMH, OTKPBIBatOT FIFO: OMUH IIpoIiecc OTKPBIBAET ero JJIs YTeHUs, a APYTOH JJIsT 3aITHCH.

» Coxem SIBJISIETCSI IIPOMEKYTOUHBIM 06'bEKTOM, KOTOPBIH KCIIOTB3YETCS JIJIST MEKIIPOIIECCHBIX
KOMMYHHUKallU{; OH CYyIIecTBYeT, II0OKa KaKOH-IM60 IIporjecc XpaHUT [eCKPHUIITOpP,
cchLIaroIuiica Ha Hero. COKeT co3/[aeTcsl CUCTEMHBIM BBI30BOM SOCKet, KOTOPHIM BO3BpaIjaeT
€ro JIeCKpUIITOP. IMeeTcsT HECKOJIBKO THUIIOB COKETOB, KOTOPBIE IIOJ/IePKUBAIOT Pa3IMUHbIe
KOMMYHHUKaIIMOHHbIE BO3MOKHOCTH, TaKHe, KaK Hafle>KHYI0 /IOCTaBKY JAaHHBIX, COXpaHeHHe
T10CJIeIoBaTeIbHOCTHU IlepeflaBaeMbIX COOOIIIeHUH, U cCOXpaHeHUe TPaHUI] COOOIIIeHUH.

B cucremax, rpeziiecTByOnux 4.2BSD, KkaHasIbl ObIU pear30BaHbl B GalJIOBOM CUCTEME, KOTA
B 4.2BSD IIOIBUJINCH COKETHI, TO KaHAJIbI ObLIU IIOBTOPHO peaJn30BaHbl KaK COKETHI.

i1 KaKAOoro IIpoliecca SAApOo XpaHUT mabauyy deckpunmopos, KOTopas SIBJISeTCS TabJIHIleH,
UCII0JIb3YyeMOM SOpoM [l IIpeoOpa3soBaHUs BHEIIHErOo IIpeJCTaBJIeHUSA [AeCKpPUIITOpa B €ero
BHYTpPeHHee IIpeicTaBaeHue. ([JeCKpUIITOP SABJISIETCI IIPOCTO UHEKCOM B 9TOU Tabuuile.) Tabiuia
IeCKPUIITOPOB IIpoliecca HacaeAyeTcs 0T POAUTEIbCKOT0 IIpoIlecca, U BMecTe ¢ Hel HacjaeayeTcs
U JOCTYyIl K 00beKTaM, Ha KOTOpble CCBhLIAIOTCA JAeCKPUNTOPbl. OCHOBHBIMHU CIIOCO6aMU, IIPU
IIOMOIIIY KOTOPBIX IIPOIIeCC MOJKET IIOJIYYUTH IeCKPUIITOP, SABJISAETCS OTKPBLITHE WJIH CO3JaHUe
00beKTa, a TaK)Ke HacJjeJJ0BaHHe OT POAUTEILCKOro IIpoliecca. KpoMme TOro, MesKIIpOIleCcCHBIe
KOMMYHHUKAITUU IIPHA IIOMOIIM COKETOB II03BOJIAIOT IlepefaBaTh AeCKPHUIITOPHI B COOOIIEHUAX
MeXXy HeCBsI3aHHBIMU IIpoIleccaMi Ha OSHOU U TOU yKe MallllHe.

JIro6011 pabouuil JeCKpUIITOpP MMeeT CBsI3aHHOe C HUM cMeweHue 8 (ailzie B 6aliTax OT Havasa
o6bekTa. Onepaliiy YTeHHs U 3allCH HaYWMHAKTCS OT 3TOTO0 CMeIlleHHsI, KOTOPBIA 06GHOBJISETCS
IocJIe KaK0H Iepeflaud JaHHBIX. /I 00beKTOB, K KOTOPBIM paspelleH IIPOU3BOJIbHBIN JOCTYII,
cMellleHHe B ¢arise MOKeT ObITh YCTAHOBJIEHO II0CPELCTBOM CHCTEMHOI'O BBI30Ba [seek. OGBIUHEBIE
¢aiyipl, a TakK)Ke HEKOTOPhle YCTPOMCTBA, pa3pelialoT IIPOU3BOJIBHBIN OCTYII K HUM. KaHasbl u
COKETHI 3TOTO JleJIaTh He II03BOJISIOT.

Korza Iporiecc 3aBepIaeTcs, SIAPO OCBOOOKIAET BCE /IECKPHUIITOPHI, KOTOPHIE HCII0JIb30BAJIHCh
3THM IIporieccoM. EC/IH TIpoIfecc XpaHUI OC/IETHIOK CChUIKY Ha 00HEKT, TO MEHE/KEpP 00HEKTOB
YBeIOMJIIETCS [IJIT BBIITOJIHEHHS BCeX HEOOXOIUMBIX MEeMCTBHM, TaKHX, KaK OKOHYATeJIbHOEe
ynaseHue ¢aiia UIu YHHUYTOKeHHEe COKeTa.

2.1.6.2. VipaBjieHHe JeCKpPHIITOpaMHu

BOJIBIIIMHCTBO IIPOIIECCOB OXKUZAIOT, UTO Ilepef HadyajaoM KX PaboThl yKe OYAYT OTKPBITHL TPU
oecKpuIropa. J3TO JAecKpumnropsl 0, 1 u 2, GoJsibllle U3BECTHble KaK CMAHOApMHbLl 6600,
CMaHOapmHuwlil 861800 U CMAHOAPMHDBIUL NOMOK OUAZHOCMUYEeCKUX CO0OUWleHUll, COOTBETCTBEHHO.
Kak mpaBmio, BCe OHH CBS3BIBAIOTCA C II0JIb30BATEJbCKUM TepPMHHAJIOM II0 BpeMs BXOZa B
cucteMy (cMoTpu Paspmen 14.6) W HaclaenyrTCs 4Yepe3 BBISOBHL fork M exec IIpolieccaMy,
3allyCKaeMbIMU II0JIb30BaTesieM. TakuM o0pa3oM, IIporpaMMa MOKeT CUMTBHIBAaTh TO, YTO
HabupaeT I10JIb30BaTeslb, U3 CTaH/AAPTHOIO BBOJA, ¥ IIpOrpaMMa MOKeT BbIJaBaTh pe3ysbTaT Ha
9KpaH II0JIb30BaTeJsd, OCYIeCTBJISI 3allCh B CTAHJAPTHBIM BBIBOA. JIeCKPHUIITOP IIOTOKA
IVarHOCTUYECKUX COOOIIeHHUI TakyKe OTKPBIT JJIs 3allMCH U HCII0JIb3YeTCs [IJI BBIBOJA OIIHUOO0K,
KOT/ZIa KaK CTaH/apTHBIN BBIBOJL UCII0JIb3YyeTCs 11 00BIYHOTO BBIBOJA.

JTH (M IpyTHE) LeCKPUIITOPHI MOTYT 0TOOpa)kaThbCsd Ha 00BbEKTHI, OTVIMYAIOIIHecs OT TEPMHUHAJIA;
TakKoe OToOpa’keHUe HAa3bIBAETCAd NepeHanpas/ieHuemM 6800a/8ble00d, W BCe CTaHAAPTHHIE
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KOMaHJJHbIE IIPOIeCCOPHI IT03BOJISIOT II0JIH30BATENI0 3TO JesaTh. O60J0UKa MOYKET HAaIlpaBUTh
BBIBOJ] IIPOrpaMMBbl B (Qail, 3aKpbiBasg JAecKpUITop 1 (CTaHZAPTHBIM BBIBOJ) W OTKpHIBasg
BBIOpAaHHBIN BBIXOAHOM GaMil Ajd CO3gaHWs HOBOTO Aeckpunrtopa 1. IIogo6HBIM >Xe o6pasoM
CTaHIAPTHHIM BBOJ MOJKeT OpaTbcs M3 Qaiia, OpH 3TOM 3aKpbIBaeTcsl AecKpunTop 0 u
OTKpBIBaeTcs Qarl.

KaHaJsIbl O3BOJISIIOT BBIBOZAY OFHOM IIPOTPaMMBI CTAaHOBUTHLCSI BBOJIOM /JIPYTOM IporpaMMbl 6e3
IIepeIUChIBaHUSI U fa)ke IEePeKOMIIOHOBKH IIpOrpaMM. BmecTo TOro, 4TOGHI AecKpumTop 1
(cTaHZAPTHBIA BBIBOJ) HCXOMHOM MpOrpaMMbl OBUI HACTPOEH Ha 3aIllMCh HAa TEePMHUHAJ, OH
HaCTpauBaeTCsl Ha BXOJHOM NeCKPUIITOpP KaHajaa. AHAJOTUYHO AeckpunTop 0 (cTaHJapTHBIN
BBOJI) IIpUHMMAIOIIled IIporpaMMbl HacTpaHWBaeTcs Ha obpallleHHe K BBIBOJy KaHasa, a He K
KJIaBUaType TepMHHasa. Pe3yJbTUPYIOIIUI Ha6op [BYX IIPOIIECCOB U COEAMHSIONIUIN KaHall
Ha3bIBaeTCs KOHeeilepom. KoHBelephl MOTYT OBITH BechbMa GOJIBIIIMMH II0CIEI0BATEeTHLHOCTIMU
MIPOIeCCOB, COeTMHEHHBIX KaHaJIaMHU.

CucTteMHBIe BBI3OBBEI Open, pipe U Socket IIOPOXKZAIOT HOBBIE AECKPHUIITOPBI ¢ HaUMEHBIIHM
HEeUCII0JIb3yeMbIM HOMEPOM, IOAXOIAIIIUM IS JeCKpUIITOpa. /I TOro, YT00bI KOHBeMephl MOIIU
paboTaTh, JO/DKeH CYIeCcTBOBAaTh MeXaHH3M Ul OTOOpakeHUs TaKUX [eCKpUITOpoB B 0 u 1.
CucTeMHBIA BBI3OB dup cO3[aeT KOIIHMI0 [JeCKPHUIITOpa, KOTopas yKasblBaeT Ha Ty Ke CaMyHo
3almuchb B Tabsmne ¢aioB. HOBBIM [JeCKpHIITOP TakKe ABJAeTCd HaUMEHBIIHM
HEUCIIOJIb3yeMBbIM, HO €CJIM HY)XKHBIHM [JeCKpUIITOp CHadajJa 3akKpblTh, TO dup MOXKHO
HUCII0JIb30BAaTh [JI1 BBIIIOJIHEHUSI HY>KHOIO oTo6pakeHus. OfHaKO 3ech TpebyeTcs HeKoTopas
OCTOPOKHOCTB: €C/IH Hy)KeH JecKpunrop 1, a geckpunrop 0 yyKe 3aKphIT, TO B pesyJbTaTe
IIOJIYYUTCA AecKpunTop 0. Bo u3berkaHue aTOH IIpo6IeMbl B CUCTeMe MMeeTCsI CUCTeMHBIN BBI30B
dup2; oH II0X0’X Ha dup, HO BOCIIpHHUMAeET [IOIIOJTHUTEIbHBIM apryMeHT, YKasbIBaIOI[UX HOMeEpP
HY>KHOIO [eCKpHUIITOpa (ec/id HY)KHBIM [eCKPUIITOP y>Ke OTKPBIT, TO dup2 ero 3akKpoeT Ilepef
IIOBTOPHBIM HCII0JIb30BAHUEM).

2.1.6.3. YerpoiicTBa

AnrapaTHbIe yCTPOMCTBa UMEIOT CBI3aHHbIEe C HUMU UMeHa GalyioB, U K HUM MOKeT 00palaThcs
I10JIb30BaTeJb IIPU IIOMOIIM TeX >Ke CaMbIX CHUCTeMHBIX BBI30BOB, UTO UCIIOJIB3YIOTCS IS
O0OBIYHBIX (aMJIOB. SIopO MOKeT pasnuyaTh CheyuatbHbllil @atin ycmpolicmea WIA TIPOCTO
CNeyuanbHuLi Patin, ¥ MOKeT OIIpeiesIsITh, K KAKOMY YCTPOMCTBY OH OTHOCHUTCS, HO OOJIBIITHCTBO
IIPOIIeCCOB He BBIMNOJJIHSIT TAaKOr0 paclio3HaBaHWA. TepMUHasbl, IPUHTEPbl U CTPUMEPHI BCe
IOOCTYIIHBl KaK IIOCJIe/loBaTeJbHOCTHU 0aMlT, KaK JUCKOBBle ¢aiyibl 4.4BSD. TakuMm o6pasowm,
0CO06eHHOCTH paboThl YCTPONCTB MaKCUMaJIbHO CKPBIBAOTCA SAPOM, U [ja’ke B sifipe 60JIBIIIMHCTBO
U3 HUX OTJIMYAIOTCS B [paliBepax.

AnmapaTHble  YCTpPOMCTBA MOIYT OBITH  pasfesieHbl Ha  CMPYKMypupo8aHHvle WA
HecmpyKkmypupoeaHHble; OHU M3BeCTHbl II0[i Ha3BaHUAMH O0/104Hble U NOCUMBOJ/IbHbLE,
COOTBeTCTBeHHO. Kak IIpaBUJIO, IIpOIjecChl oOOpalfarTcd K YCTPOMCTBAM IIOCPeNCTBOM
CneyuanbHeulx @aiizioe B GpamyioBor cucrteMe. Omepaliii BBO/Ia/BBIBO/IA, BHIIIOJIHSIEMbIe C TAKUMU
¢dariramMy, 06pabaThIBAlOTCA IIOCTOSHHO HaXOAIIUMUCA B spe IIPOrpaMMHBIMU MOZYJIIMHU,
HasblBaeMBIMU Opatigepamu ycmpoticme. BOJIBIIIMHCTBO amlapaTHBIX YCTPONCTB I CETEBBIX
KOMMYHUKAIlUX  [OCTYIIHBI  TOJBKO IIPH  IIOMOIIM  MeXaHM3MOB  MeXKIIPOIIeCCHOIO
B3aUMOJIEVICTBUSA, U He HMEIT CIlel[HaJbHBIX YCTPOMCTB B IIPOCTPAHCTBe HMeH GalIoBOM
CHUCTEMBI, TaK KaK MHTepdelic HUSKOYPOBHEBbIX COKemoeg faeT 0oJiee eCTeCTBEHHBIN UHTepQeC,
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4eM CIlelaIbHbINA Qaml.

CTpyKTypHpOBaHHBIe WM GJI0YHBIE YCTPOMCTBA PasfesIII0TCI Ha AUCKU U MarHUTHBIE JIEHTHl U
BKJIFOUAIOT B ce0sl GOJIBIIIMHCTBO YCTPOHCTB C IIPOM3BOJILHBIM JIOCTYIIOM. SIAPO TIOZI€PIKUBAET
olleparuu 6ydepuUsarivu TUIA YTeHHe-U3MeHeHHe-3aIllUCh C GJIOUHBIMU CTPYKTYPUPOBAHHBIMU
YCTPOMCTBAMHU [I1 TOTO, YTOGHI Pa3pelIUTh IIOCTAeHUM OCYIIeCTBISATh UYTEHHE M 3alllCh
IIOJTHOCTHI0O IIPOM3BOJILHBIM 00pasoM, KaK C OOBIYHBIME O¢aiylamMu. PaiyoBble CHCTEMBI
CO3a10Tcsl Ha GJI0YHBIX yCTPOMCTBAX.

HeCTPYyKTYPHUPOBAHHBIMH YCTPOMCTBAMH SIBJSIIOTCS Te, YTO He IIO/JEPKUBAIOT OJIOUYHYIO
CTPYKTYpy. THUOUYHBIMM HeCTPYKTYPUPOBAaHHBIMHU YCTPOMCTBAMU SIBISIIOTCS JIMHUM CBS3H,
pacTpoBble TpadoIOCTPOUTESIM U HebypepusHpyemMble MarHUTHBIe JIEHTBI W JIUCKHU.
HeCcTpyKTypHpOBaHHbIE YCTPOHCTBA, KaK IIPAaBUJIO, IOAEP>KUBAKOT IIePeHOC GOJIBIITUX 06HeMOB
TaHHBIX.

HecTpyKTypHUpoBaHHBIE $alIbl Ha3bIBAKOT CUMBO/AbHbLIMU Ycmpolicmeamu, IIOTOMY UTO IepBble
U3 HUX SIBJISUINCH paliBepaMy TepMUHaJIbHBIX YCTPOMCTB. UHTepdeiic ampa K JpaiBepy A1 ITUX
YCTPOMCTB /[0Ka3aJI YE06CTBO €ro UCI0JIb30BAHUS JIS IPYTUX HECTPYKTYPHUPOBAHHBIX YCTPOHCTB.

CrnenuanbHble (Qaiyibl  YCTPOMCTB  CO3MAKOTCI CHUCTEMHBIM BBISOBOM mknod. HMeetcsa
IOIIOJIHUTEJIbHBIM CUCTeMHBIN BBI3OB, i0cCtl, [UId yIIpaBiIeHWsI HU3KOYPOBHEBLIMU I1apaMeTpaMU
CIrerfajJbHBIX GaioB. BBIIIOJHAeMBIe OIlepallMy [JId KaXKA0r0 YCTPOMCTBA PAasJMYHBL IJTOT
CUCTEMHBIM BBISOB IIO3BOJIAET OCYILECTBJIATH [AOCTYII K CIIeIHaJbHBIM XapaKTepUCTHKaM
YCTPOMCTB, He Ileperpy»kasl CMBICJI JAPYTHX CUCTeMHBIX BBI30BOB. HampuMmep, g cTpuUMepa
CylllecTBYeT ioctl [y 3allMCH MeTKH KOHIIa JIEHTBI, HO HeT 0CO00M HJIM M3MeHeHHOU BepCUU
byHKIIMM write.

2.1.6.4. MexaHHU3M Me>KIIPOL[ECCHBIX KOMMYHUKAIUI IIOCPEeACTBOM COKETOB

B anpe 4.2BSD mosiBUICA MeXaHHU3M MEeXKIIPOIleCCHOTO B3auUMOJENMCTBUs, Oojiee TMOKUM, UeM
KaHaJ/Ibl, OCHOBAHHBIM Ha cokemax. COKeT fABJIAETCI KOHEYHOM TOYKOM KOMMYHHUKAIIHM,
IOCTYITHBIN yepes3 TeCKPUIITOP, KaK Gpaiil Ui KaHasl. KaKIbli U3 IBYX IIPOIIeCCOB MOKET CO3/1aTh
COKeT, a 3aTeM COeJUHUTL 3TU KOHEUHLIe TOYKU I II0JIyUeHUs Hale)XKHOIo KaHajla Iepefadyu
rnoroka 6auT. Ilocse coefuMHEHUs IIPOIIECC MOXKET BBINIOJHATH C JECKPUIITOpPAaMHU oOllepaliuu
UYTEeHUs U 3alUCH, KaK 3TO [eJajJioch C KaHajlaMH. [Ipo3payHOCTh COKETOB IIO3BOJIIET APy
IlepeHallpaBUThL BBIBOJ, OJHOIO IIpoIlecca Ha BXOJ APYroro, paboTarolllero Ha ApPyroM MallllHe.
BosibIiM pasyivyreM MekAy KaHajlaMU U COKeTaMU SBJIIeTC TO, YTO KaHaJsIbl TPeOyT HaJIUuYUsl
00111eT0 POAUTEJILCKOTO IIpoIiecca I yCTAaHOBKU KOMMYHUKAIUU. CoelUHeHUEe MeXXy COKeTaMU
MOKeT OBITh YCTaHOBJIEHO IBYMs HeCBSI3aHHBIMU IIpOIlecCaMi, BO3MOJKHO, paboTarwIUMH Ha
PpasHbBIX MaIllHaX.

System V mpepocTaB/sieT MeXaHHM3M JIOKaJIbHOT0 MeJKIIPOIIeCCHOTO B3auMozencTBUs yepes FIFO
(Tak>Ke HasbIBaeMble UMEHOBAHHbIMU KaHaamu). FIFO oTob6paskarTcs KaK 06 beKThl $paiyioBor
CHUCTEMBI, KOTOpPble MOTYT OBITH OTKPBITHI HECBSI3aHHBIMU IIpOIleCCaMU, U B KOTOpPbIe MOJKHO
OTKpBIBaTh U IIOCHUIATH [JaHHBIe TaK ’Ke, KaK B ClIy4yae KaHasloB. Takum o6pasom, FIFO He
TpeOyIOT O06Il[er0 POAUTEJBCKOIO IIpollecca [JId YCTAaHOBKH COeJUHEHWs; OHU MOIYT OBITH
COeIMHEeHBI I10CJIe TOro, KaK Oy[yT 3allyllleHbl [iBa IIpollecca. B oinuue ot coketoB, FIFO MoryT
OBITH KCII0JIb30BaHbl TOJILKO Ha JIOKAJIbHOM MalllMHe; OHU He MOIYT OBbITh HCII0JIb30BaHbI IS
CBSI3U MeXKZy IIpolieccaMH, paboTawIMMU Ha pasHbIX MamnHaXx. FIFO peasnusoBaHbl B 4.4BSD,
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noToMy 4To 3T0 TpebyeT craHapT POSIX.1. UX QYHKIIMOHAIBHOCTD SIBJISIETCS IIOAMHOKECTBOM
dyHKIMM nHTepderica COKETOB.

MexaHU3M COKETOB TpeOyeT paclIvpeHUus TPaguIMoHHBIX yid UNIX CHCTeMHBIX BBI3OBOB
BBO/1a/BBIBO/IA [IJI1 06eclieueHUs COOTBETCTBYIOIIIUX UMEH U CMBICJIOB COeUHEeHUIM. BmecTo Toro,
4TOOBI IIeperpy’kaTh CyIeCTBYIOIUM UHTepdelic, pa3pab0TUNKU HCII0Ib30BaIN CYyIeCTBYIOIIITe
UHTepPeCrl, paclIMpUB UX TaK, YTO OHU IIPOA0JLKUIIN paboTaTh 6€3 U3sMeHeHU!, U pa3paboTanu
HOBBIe HUHTepQeMChl i1 paboThl C HOBBIMH BO3MOKHOCTIMHU. CHCTeMHBIe BBISOBHI read U write
UCIIOJIb30BAJIMCh i1 COeJMHEHUU THIIAa II0TOKa OalT, U OBLIO [J006aBJIEHO IIeCTh HOBBIX
CHCTEMHBIX BBI30BOB, YTO II03BOJIMJIO II0CHLIATH U IIPUHUMATH a/ipeCOBaHHbBIE COOOIIIeHUs, TaKHUe,
Kak ceTeBble JaTarpaMMbl. CHCTEMHBIE BBISOBBI JIJI 3alIMCH COOOIeHUM BKJ/IIOYAKOT B cebs send,
sendto u sendmsg. CCTeMHBIe BBI3OBBI JJI1 UTE€HUSA COOOILEHUM BKJIIOYAKT recv, recvfrom U
recvmsg. B peTpocrieKTHBe, IIepBbIe 1Ba B KaK/IOM KJIacCe SIBJISIFOTCSI OCOOBIMU CIIydassMU JIPYTUX;
recvfrom u sendto, HaBepHOe, IOJDKHBI OBLJIN OBITH 100aBJIeHbI KaK OMOJIMOTEeUYHbIE HHTEP)EChl K
recvmsg U sendmsg, COOTBETCTBEHHO.

2.1.6.5. MHO>KeCTBEHHBIN BBO/I/BBHIBO/

KpoMe TpafUITMOHHBIX CUCTEMHBIX BBI30BOB read u write, B 4.2BSD I0gBUIach BO3MOKHOCTH
BBITIOJIHATL MHO’KeCTBEHHBIN BBOJ/BBIBOJ. MHOKECTBEHHBIM BBOJ[ HCIIOJIb3yeT CHUCTEeMHBIN
BBI30B readv Ajs1 pa3MellleHUs pe3yJbTaTa eIUHCTBEHHOM OIepalliyl UYTeHUSI B HECKOJIbKUX
pasnuuHbeIX Oypepax. O6paTHO, CUCTEMHBIM BBI30B Writev II03BOJISAET OCYILECTBJIATH 3aIlKCh
HEeCKOJIbKUX PasIMYHBIX 6ydpepoB 3a OJHY aTOMapHYI OIlepallydio 3allicU. BMecTo Ilepegayu
ofHOro 6ydepa U ero JUIMHBI B KauecTBe IlapaMeTpPOB, KaK 3TO [eJjlaeTcs IIPU KUCII0Jb30BaHUU
CHUCTeMHBIX BBI30BOB read U write, IIpoIlecc IlepefaeT yKasaTeJb Ha MacCUB 6ypepoB U UX [JIVH, a
TaK)Ke CUETUUK, OIIpe/le/IAI0IUNA pasMep MacCUBa.

Tako¥ MeXaHH3M I103B0JIgeT 6ydpepaM B pa3TUUHBIX 06J1aCTSIX aipeCHOT0 IIPOCTPAaHCTBA IIpoliecca
3aIlUCHIBATLCSI aTOMapHO, 06e3 HeoO6XO[UMOCTH KOIIMPOBaTh UX B OAUH Oydep. AToMapHbIe
OIlepariiyl 3allMCH HEeoOXOAMMEI B CiIydae, KOIZla HU3KOYPOBHEBBIE aGCTPAKITUH OCHOBAaHBI Ha
3aITUCSIX, HAIIPUMED, CTPUMEPEI, KOTOPEIE BRIBOAAT 6JIOK JIEHTHI IIPU Ka>KIOM 3aIIpoce Ha 3aIlUCh.
Taxoke I10JIe3HA BO3MOYKHOCTH ITOMEIIATh Pe3ysIbTaT OJHOTO 3aIlpoca Ha UYTeHHe B HECKOJIbKUX
pasIUUHBIX Oydepax (HampuMep, 3ar0JI0BOK 3aIllMCH B OJJHO MeCTO, a JJaHHble B Jpyroe). XoTs
MIPUJIOKEHHE MOJKET CHMYJIMPOBATh BO3MO)KHOCTH BBIIIOJTHATH MHOKECTBEHHBIE OIlepalluu
II0CPE/ICTBOM YTEHUS JaHHBIX B GOJILIION Gydep C IOCHeAYIOIIHM KOITMPOBAaHUEM KX YacTeH B
HY’KHBbIe 006JIaCTH, U HaKJIaJHble PacxXojbl Ha KOIIMPOBaHHE B IIaMSATH B TaKHUX CJIydasX 4acTO
YBeJIMUUBAET BpeMsI BHITIOJTHEHUSI IPUJIOXKEHUS Uy Th JIU He BIBOE.

Taxk ke, Kak send U recv MOT'YT OBIThH peajIM30BaHbl B BUZle 6MOJIMOTEeUHBIX HHTep}eICcoB K sendto
U recvfrom, BOSMOXKHO CUMYyJIUpOBaHUe read 4depe3 readv U write yepe3 writev. OqHako read u
write UCII0JIb3YITCS CTOJIb YaCTO, YTO HAKJIaJHblE PACXO/bl HAa TaKYH CUMYJISIUI0O HE CTOST TOTO.

2.1.6.6. ITogaep>KKa HeCKOJIBKUX ¢aiIOBBIX CUCTEM

BmMmecTe C pacpocTpaHeHHeM CeTeBBIX BBIUMCIEHUU BO3HUKJIA IIOTPEOHOCTH B IOAJEpP/KKe KakK
JIOKQJIbHBIX, TaK U yJaJleHHBIX (QaWIOBBIX CHUCTeM. [[yid 06JierdyeHUs IOALEP>KKH HECKOJIBKHX
$alI0BBIX CUCTEM PaspabOTYUKU N00aBWJIM B AP0 UHTepdelic BUPTYyaJIbHBIX y3J10B $aiIoBOM
CHUCTeMBI, WU UHTepderic vnode. Habop oliepaiiuii, IKCIOPTUPYeMBIX yepe3 HHTepdelic vnode,
II0OX0’K Ha oIepanud ¢(aloBOM CHUCTeMBI, paHee IIOfJep KHMBaeMble JIOKaJbHOM (GaioBOM
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CHCTEMOM. O,II;HaKO OHHU MOTYT IIOAOEPKUBATHCA ITUPOKKUM CIIEKTPOM THIIOB (l)afIJIOBBIX CHUCTEM:

» JlIokaJIbHBIE Q)aﬁJIOBBIe CHUCTEMBI, UCIIOJIB3YIOIIHE TUCK

» daiIbl, UMIIOPTHPYEMBbIe IIPU IOMOIIY pPasHOOOpasHBIX IIPOTOKOJIOB YAAJIeHHBIX (GalIoBBIX
CUCTEM

» damoBsie crucTeMbl CD-ROM, IOCTYIIHBIE TOJIBKO /I YTEHUS

* QalyIoBBle CHCTEMBI, IIPefOCTaB/AIINMNE CIIeUaJU3UpPOBaHHBIE YCIYIH - K IIPHUMeEDY,
¢aiyoBas cucreMa /proc

Hexotoprie BapuaHThl 4.4BSD, Takue, xak FreeBSD, II03BOJIAIOT BBIIIOJHATE SUHAMUYECKYIO
3arpyskKy ¢amIoBBIX CHCTeM IIPU IIepBOM OOpallleHUU K HUM IIPU IIOMOIIYA CHUCTEMHOI'0 BhI30Ba
mount. WHTepderic vnode omucan B Paspmese 6.5; BH06aBOK OH NOAJAep)KUBaeT (QYHKITUU,
onricaHHble B Paszesie 6.6; HekoTOpble K3 (QaMJIOBBIX CHCTEM CIIE[[MaJIbHOIO0 HasHauyeHUs
omucaHel B Paspesie 6.7.

2.1.7. ®anjioBbIe CUCTEeMbI

OG6BIUHBIN Qa1 IIpefcTaBysieT COO0M MacCUB 6AUTOB, U MOKeT UUTAThCI U 3alKUChIBATHLCH,
HayuHas C IIPOM3BOJILHOIO 6GaWTa ¢aiisa. Snpo He pasjnyaeT B OOBIYHBIX ¢aliylaX I'paHMUI]
3ammcedi, X0Td MHOIHe IIpOrpaMMBbl BOCIIPMHMMAKT CHUMBOJIBI IIepeBO/ia CTPOKH B KadeCTBe
IIPU3HAKOB KOHIIA CTPOK, HO IPyrHe IporpaMMbl MOTYT IIpeAIiojiaraTh HaJluuue JPYyTUX CTPYKTYP.
B camoM ¢aiisile He XpaHUTCA HUKAKOM CUCTEMHOM HMHpopMaruu o ¢aie, HO B ¢$aioBOHU
CcrUCTeMe pasMelllaeTcs HeKoTopasd HWHopMalnusg O Biafesblie, IIpaBaXx JgocTynma u 00
UCII0JIb30BaHUU KaXKoro ¢aiia.

KoMITOHeHT 11071 HasBaHHEeM UM Patiia aBjsieTcs CTPOKOM JUIMHOM 10 255 CUMBOJIOB. ITH UMeHa
XpaHATCcd B daiyie 0co60ro TUIla, KOTOPBIM HasbIBaeTcd Kamasio2om. MHopmanusa o daiiie B
KaTaJIore HasbIBaeTCsI 3anuUCbI0 Kama/102a U BKIKYaeT, KpoMe UMeHHU ¢aiiya, yKasaTesJIb Ha caM
a1 3anucu KaTaszora MOI'yT CChIAThCA KaK Ha Jpyrue KaTaJoTH, TaK U Ha OObIYHBIE QaiiIbl.
TaxuM o6pasom popMHUpyeTcs HepapXusd KaTajloros U ¢pamnaoB, KoTopas U HasblBaeTcqd GaiIoBOM
CHUCTeMOl filesystem;

PucyHok 2. He60/lbu1aﬂ Pailnosasn cucmema

OpHa He6boJsiblllag ¢aiIoBas cucTeMa II0KasaHa Ha HebGosbinas daioBas cucrema. Katasmoru
MOTYT COJlep>KaTh II0KaTaJI0TH, U HET OTPaHUYeHUHN BJIOJKEHHOCTH OJHOI0 KaTasora B [pyroM 1o
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mryouHe. [yt COOJIIOeHUS I1eJIOCTHOCTH (GarIoBOM CHUCTEMBI, SIIPO He II03BOJIAET IIPOIlecCy
IIPOU3BOIUTH 3allUCh HEIOCPEeACTBEHHO B KaTasoru. PaiysioBasg CrUcTeMa MOYKET XPaHUTh He
TOJIBKO OOBIUHBIe Galabl W KaTaJolM, HO TakK)Ke CCbUIKM Ha JpyrHe OOBEKTHI, TaKuhe, KakK
YCTPOMCTBA U COKETHI.

dariyoBasi cucTeMa o6pasyeT JlepeBo, Hadajlo KOTOPOTO HaXOAUTCSI B KOPHEBOM Kamasio2e, MHOTA
Ha3blBaeMOMY II0 IM€HH C/19W, KOTOPOe COOTBETCTBYET CUMBOJIy OJMHAPHON HAaKJIOHHOMU 4epThl
(/). KopHeBOM KaTaJIOT COZepKUT ¢aiibl; B HallleM IIpuMepe Ha PUCyHKe 2.2, OH COJEp)KUT
VMUNix, KOIIHI0 BBIIIOJHUMOTr0 06eKTHOI0 paiiyia siipa. B HeM Takyke pacIioJioyKeHbl KaTajoTH; B
9TOM IIpHIMepe OH COJIepKHUT KaTaJIoI usr. BHyTpH KaTaJsiora usr pacliosiaraeTcss Karasor bin,
KOTOPBIM B OCHOBHOM COZIEP>KUT BBIITOJTHUMBIN 00 beKTHBIM KO/ IIPOTPaMM, TaKHUX, Kak 1s 1 vi.

[Iporiecc obpairtaercsa K ¢pariay, yKasblBas nyms 10 Hero, KOTOPbI SBJISETCI CTPOKOM, COCTOSIeHN
U3 HECKOJIbKUX WJIM HU OJHOr0 MMeH (QaijioB, pasfejleHHbIX CUMBoOJIaMU cidla (/). C KaKIbIM
IIPOIIeCCOM SIIPO CBA3bIBaeT ABa KaTasora, IIPYU IIOMOIIM KOTOPBIX MOKHO HMHTEPIIPETHUPOBATH
MapuIpPyTHI 10 ¢paiyioB. KopHegoll kamasioe TIpoIiecca sIBJISIETCI CaMOUM BepXHeU TOUKOU GatioBOM
CHUCTEMBI, KOTOPYI0 MO>KeT JOCTHUYb IIPOIlecC; OOBIYHO OH COOTBETCTBYeT KOPHEBOMY KaTaJIOTy
Bcell (QaMlyoBOM cucTeMbl. MapHIpyT, Ha4YWHAKINIUMNCA C CHUMBOJIA CJ3I0a, Ha3bIBAeTCA
abCoNMOMHBIM MAPWPYMOM, YU HHTEPIIPeTHUpPYeTCd sApOM, HauyMHas C KOPHeBOI'O KaTaJora
Iporecca.

HMs 1IIyTH, KOTOpPOe He HAa4YWHAETCs CO CJI9Ia, HAa3bIBAETCS OMHOCUME/bHbIM MAapupymom, 1
UHTEePIIPeTUPYEeTCSI OTHOCUTEJIBHO mMeKyuleeo paboyezo kamasoza mporiecca. (ITOT KaTajor
KpaTKO TaK)Ke HasbIBalOT MeKyWUM Kama/ano2om Il padbodum kamano2zom.) TeKyInuid KaTaaor
caM II0 cebe MO>KHO 0603HaUYUTh HEIIOCPEJCTBEHHO II0 UMeHH dot, UTO COOTBETCTBYET OJHOU
Touke (). MMa ¢aiina dot-dot (.) ob03HavaeT POAUTENbCKHUM KaTaJIOT TeKyIlero KaTaJsora.
KopHeBo KaTaJIor IBJsieTcs IpeIKoM caMmoMy cebe.

[Iporjecc MoKeT 3aJaTh COOCTBEHHBIN KOPHEBOM KaTaJIOr IIPUM IIOMOIM CUCTEMHOIO BbI30Ba
chroot, 1 yCTaHOBUTH TEKYIIIUM KaTaJIOT CUCTEMHBIM BBI30BOM chdir. Ka>KIblil IIpoIiecc MOKeT B
JII000M MOMEHT BBIIIOJIHUTE BBI3OB chdir, HO chroot 103B0JIEHO BBIIIOJIHATH TOJIBKO ITPOIIECCY C
aIMUHUCTPaTUBHBIMU IPUBUWIETUIMU. Chroot 06IYHO UCIIOJIb3YeTCs IJIs1 OTpaHUYeHUs J40CTyIa
K CHUCTeMe.

B3saB QaisioByr0 CHCTeMy, M300pakKeHHYI0 Ha PHCyHKe 2.2, W II0j1arasd, 4ToO IIpOIlecC HMeeT B
KayeCTBe KOPHEBOI0 KaTaslora KOPHeBOM KaTasIor ¢paioBOM CHUCTEMBI, U B KaueCTBe TEKYIIero
KaTajora /usr, OH MOKeT 06paTUThcAd K ¢aily vi Jub0 0T KOpPHS II0 abCOJIOTHOMY UMEHU
/usr/bin/vi, 1160 U3 TEKyIIero KaTajaora ¢ OTHOCUTEJbHBIM UMeHeM bin/vi.

CucTeMHBIe YTH/INUTHI ¥ 6a3bl JaHHBIX PACIIOIaraloTCsd B HECKOJIbKUX BCeM U3BEeCTHBIX KaTasorax.
YacTelo IIpefoIpesie/leHHON HepapXUu SIBJIsIeTC KaTaJIor, CoflepKalllui OMAaWHUl Kamaao2 [Jis
KasK/IOTo I10JIb30BaTesIs - HanpuMep, /usr/staff/mckusick u /usr/staff/karels Ha Pucynke 2.2. Korzma
I10JIb30BaTeJU PErUCTPUPYIOTCI B CHUCTeMe, TO paboyuil KaTaJol MX KOMaHJHOIO IIpoleccopa
yCTaHaBJIMBaeTCd B JOMAIIHWI KaTaJIOI. B CBOMX AOMAaIIHMX KaTaIoraxX II0JIb30BaTelIH MOIYT
co3faBaTh KaTaJIOTU TaK >Ke JIeIKO, KaK M 00bIuHble ¢aiyibl. TakuM 00pasoM, II0JIb30BaTeJb
MOJKeT CTPOUTH MepapXuU KaTaloroB IIPOU3BOJIbLHOMN CI0’KHOCTH.

ITonp30BaTe b OOBIYHO 3HAET TOJILKO 00 O,ILHOI‘/JI (l)aﬁHOBOﬁ CHUCTeME, HO CHCTeMa MOKET 3HaTh,
YTO O/JHA BUPTYyaJIbHasd (IJaﬁJIOBaFI CHCTeEMa Ha CaMOM /iejie COCTOUT N3 HECKOJIBKHX (1)I/I3I/I‘-IeCKI/IX
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$alIOBBIX CHCTEM, KaXK[asd U3 KOTOPBIX PacCIIOIo’KeHa Ha OTAe/JIbHOM yCTpoicTBe. Pusuyeckas
¢dailsioBas cucTeMa He MOYKeT pacIiojlaraTbCad Ha HeCKOJIBKUX QU3HUUYeCKHUX YCTPoMcTBaX. Tak Kak
OOJIBIIMHCTBO (GU3MYECKUX [IUCKOBBIX YCTPOMCTB pa3ObUBAIOTCI Ha HECKOJIbKO JIOTHMYEeCKHUX
YCTPOYCTB, TO HAa OJJHOM QU3UYECKOM YCTPOMCTBE MOJKET pacIiiojiaraTbesa 6oJiee 0fHOU GalIoBOM
CHUCTeMBI, HO He 60J1ee OHOM JJI1 KaXK,0r0 JIOTUYeCKOro ycTpoicTBa. OfHa U3 $alIoBbIX CUCTEM -
Ta, C KOTOPOX HaYMHAKOTCA BCe aOCOIIOTHBIe UMeHa - Ha3bIBaeTCsd KOPHesol Pailiogoll cucmemotl,
U OHa BCerja AocTyIHa. /pyrue ¢paisoBble CUCTEMBl MOTYT MOHTHUPOBATHCS; 3TO 3HAYUT, UTO OHU
MOTI'YT WHTeIPHUPOBATBLCI B HepapxXHI0 KaTaJoroB KOpHeBOM ¢GaiyoBoM cucTeMbl. CCBLIKH Ha
KaTaJIOI, B KOTOPOM HAaXOAUTCd CMOHTHpPOBaHHas1 B Hero ¢aiioBasg CHCTeMe, IIPO3PayHO
IIpeo6pasyrTCsa AAPOM B CCBIKM Ha KOPHEBOM KaTaIoT CMOHTHPOBAHHOM (paiyIoBOM CUCTEMBI.

CrcTeMHBIN BBI3OB link B KauecTBe IIapaMeTPOB IIPUHUMAaeT UM CYIIeCTBYIOIIero ¢paiiia 1 HOBOe
UM, KOTOpoe OyZeT IIPUCBOeHO ¢aiiry. Ilocie yCIIeIrHoro BIIIOJTHEHUS BbI3OBa link, paityl MOXKeT
OBITH JOCTYIIEH II0 JIF000MYy M3 UMeH. M4 ¢aiisia MoKeT ObITh y/ia/leHO IIPH IIOMOIIM CUCTEMHOTO
BbI3OBa unlink. Korga ypasnsdeTcs IlociaefHee UM Ui ¢aiia (M IIOCTAeSHUN IIPOIecC, KOTOPBIA
IeprKajl Gamsl OTKPBITHIM, 3aKPBLJI €T0), YAaIsaeTcs U caM Qaiil.

dariipl OpraHU30BaHbl HMepapXU4yeCKU B kamasoz2u. Kartajor sgsisercd TUIIOM ¢aiiia, HO, B
OTJIMYMe OT OOBIYHBIX QaMyIoB, KaTaJol MMeeT CTPYKTYpY, OllpefesideMyr0 cucTeMoi. IIporecc
MOJKeT YMTATh KaTaJIOI, KaK OYATO 3TO OOBIYHBIN (aiij, HO TOJLKO SALPY paspelleH0 M3MeHITh
KaTasIoI. KaTasioru co3farTcsd CUCTEMHBIM BBI3OBOM mKdir ¥ yHalATCd CUCTEMHBIM BBI3SOBOM
rmdir. o 4.2BSD cucremMHble BbI30BBI mkdir U rmdir ObBUIM pealU30BaHBl KakK
I10CJIe/I0BaTeIbHOCTh CUCTEMHBIX BBI30BOB link u unlink. IMesioch TpU IIPUYUHBI 711 06aBJIeHUS
CHCTeMHBIX BBI30BOB CIIeIJHaIbHO JI1 CO3LaHMA U yiaJleHUs KaTaJIO0rOB:

1. Omeparnys MOXKeT OBITH CAeJlaHa aTOMapHOM. Eciu cucTeMa 3aBepliuiia paboTy aBapHuUHO, TO
KaTaJIOI He MOJKeT OCTaBaThCid B IIPOMEXXYTOYHOM COCTOSIHUH, YTO MOXKeT CIYYUTHCSI IIPU
II0CIeJ0BaTeJIbHOM BbI30Be CEpUH OIlepallui.

2. Ilpu paboTe ceTeBoM $aityIoBOM CHCTEMBI CO3[JaHe U yajleHue paiioB U KaTaJI0r0B JJOJDKHBI
BBITIOJTHATHCSI aTOMAPHO, YTOOGBI MOTJIHM BBITIOTHSATHCS IT0C/IeIOBATEIHHO.

3. IIpu peanusanyu nognep>Xxku He-UNIX ¢paiiyloBBIX CHCTeM, TaKUX, Kak ¢aioBas cucrema MS-
DOS, Ha [ApyroM pasfese [IUCKA, MOXKeT OKasaTbCd, 4TO 3Ta ¢aiyoBasg cuUcTeMa He
IOA/lepKUBaeT CCBIIOYHBIX — oIlepaliuid. XoTd [Apyrde ¢QalaoBble CHCTEMBI MOIYT
IIO[lep>KUBaTh KOHIIEIIIIHMI0 KaTaJIor0B, CKOpee BCero, OHU He OyAyT CO3/[aBaTbh U YLaIATH
KaTaJIOTH CO CCBUIKAMH, KaK 3TO fesiaeTcd B ¢paiyioBor cucreMe UNIX. COOTBETCTBEHHO OHU
MOIYT CO3/iaBaTh U U YAAJIATH KaTaJOTH TOJIbKO IIPH Ha/THYHUH IBHBIX 3alIpOCOB Ha yAaJIeHHe
HJIM CO3/TaHHe KaTaJIoroB.

CucTeMHBIN BBI3OB chown ycTaHaBJIMBaeT BJajesblia W TpymIily ¢aiia, a chmod HU3MeHSIET
aTpuOyTHl 3alUTHL. BBI30B Stat, IpUMeHEHHbI K UMeHU ¢Qaiia, MOKeT UCIIOJIb30BaThCI IS
YTeHUS 39TUX CBOMCTB ¢Qaiia. CucTeMHBIe BBI3OBHI fchown, fchmod wu fstat IIpUMEHSIIOTCSI C
IeCKpUIITOpaMy, a He C UMeHaMU (GanIoB, /IS BBIIIOJTHEHUA TOIO »Ke CaMoro Habopa olepariyii.
CrcTeMHBIN BBI3OB rename MOKeT HCIIOJIb30BaThC JJI IIPUCBOeHUs (Qaiiyly HOBOIO MMEHU B
¢$arI0BoM cuCTeMe C 3aMeHOM CTaporo uMeHu ¢aina. Kak ¥ omeparniui 110 CO3LaHUI0 U yIaIeHUI0
KaTaJIoT0B, CUCTEMHBIU BBI3OB rename ObLI po6asjieH B 4.2BSD [yid mpupaHusg aTOMapHOCTHU
U3MEHEHUI0 HMMeH B JIOKaJbHOM ¢aiyoBoli cucTreme. Ilo3Ke OH ompasgal CBOIO
HUCK/IIOYUTEJBHYI0 II0JIE3HOCTh [ 3KCIIOPTUPOBAHHUsA OIllepalidii II0 IlepeMMeHOBAaHUIO B
CTOPOHHUX QaNIOBBIX CUCTEMAaX U 110 CETH.
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CucTeMHBIH BBI3OB truncate ObL1 f06aBieH B 4.2BSD 11 TOro, 4To66! $aitibl MOIJIM 00pe3aThCs
110 YKa3aHHOMY CMeIlleHHI0. BbI30B ObLI l06aBJjIeH IlepBOHAYaIbHO [JI IO PKKH OMOJIMOTEeKHA
BpeMEeHU BBIIIOJIHEHUs sA3blKa Fortran, B KOTOPOM IIPUMEHSJIOCH IIOHATHE KOHIla ¢aiya C
IIPOU3BOJIBHBIM /IOCTYIIOM, KOTOPBIM MOI YCTaHABJIMBAThCA B JIIOOYIO IIO3UIIUI0, B KOTOPOM OBLI
IIOC/IeJHUM pa3 JOCTyIl K ¢aiay. bes cucTeMHOro BbI30Ba truncate eJUHCTBEHHBIM CII0CO60M
obpesaTh ¢ais OBJIO KOIKMPOBaHHE HY)XHOM 4YacTH B HOBBIM ¢ailjl, yAajeHHe CTaporo M
IleperMeHOBaHWe KOIIMK B IlepBOHAyaJlbHOe UMA. bBHOJMOTEeKa MoOIJIa TeopeTHUYeCKHU
OTKasbIBaThCd paboTaTh Ha 3aIlOJIHEHHOM (QauoBOM CHCTeMe, K TOMY >Ke TaKOH aJrOpUTM
OKa3bIBaJICS MeJlJIeHHBIM.

[Iocste Toro, Kak ¢aioBas cUCTeMa I0Jy4ia BO3MOKHOCTb 06pe3aTh $amiIbl, SIpo IPUMEHSIO
3Ty BO3MOXXHOCTHb [II1 YMEHBIIIEHUsS OOJIBIITUX IIYCTBHIX KaTaJoroB. IIpeHMYyINEeCTBO B
YMEHBIIIEHUH ITyCTHIX KaTaJIOTOB 3aKJIIOYAeTCs B COKpAIlleHWH BPEeMEHH spa Ha IIOMCK B HUX
IIPU CO3JITaHUU WU YIaJIeHUU UMeH.

BHOBB co3fjaBaeMbIM ¢aiilaM IIpHCBaWBaeTCs HAeHTHUQUKATOP II0JIb30BaTess IIpoIlecca,
KOTOPBIM HX CO37jaJl, U UAeHTUQUKATOp IPyHIIBl KaTajaora, B KOTOPOM OHM OBUIM CO3FaHBIL /Iyt
3aIUTEl QalyIoB IIPUMEHSIeTCS TPeXypOBHEBBIM MeXaHW3M 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 HHAWKATOPEI IIPpaB [JId YTEHHs, 3aIllMCH H
BBITIIOJTHEHMA.

daiyibl CO3JAI0TCA C HYJIEBBIM pasMepoM, KOTOPBIA MOJKET YBEeJWYUTHCA IIPU BBIIIOJHEHUU
omepanyi 3amucyd. Iloka @¢aiyl OTKpBIT, CHCTeMa OTCJIeXKHBaeT YyKasaTeJb Ha Gau,
COOTBETCTBYIOLIIUI TeKYyIl[eMy IIOJIOJKEHHWI0 B @Qaiile, CBSISaHHOM C JeCKPHIITOPOM. IJTOT
yKasaTeJIb MOXKeT IIlepeMellaTbCd II0 ¢aiay B IIPOM3BOJBHOM IIopsfke. IIporjeccel,
HUCIIOJIB3YIOIIHEe OAUH U TOT >Ke [eCKPUIITOp ¢arija II0CPeCTBOM CUCTEMHBIX BBHI30BOB fork WIHU
dup, UCIIOJIE3YIT OJHOBPEMEHHO OJUH U TOT >Ke yKasaTeJb TeKYIleM II03UIUU. /leCKPUIITOPEI,
CO3JJaHHbIe Pa3JIMYHBIMU CUCTEMHBIMH BBI3OBAMH Open, UMEIT pas/IMYHble yKasaTe/H TeKyIlen
MO3UIUU. B ¢aiylax MOIYT IIPUCYTCTBOBATBH Oblpbl. /JIBIPBI IIPEJCTaBJAIOT COOOM IIyCThIE
IIPOCTPAaHCTBA B Tese ¢aiisa, B KOTOpble HUKAKUX JaHHBIX He 3allMCHIBaJIOCh. IIpoliecc MoKeT
co3JaTh TaKHe [BIPHI, IlepeMelllasd yKasaTesb 3a TEKyI[UM KOHel gaiia W IIPOU3BOJA 3allMCh.
IIp1 YTeHUU ABIPBI MHTEPIIPETUPYIOTCA CUCTEMOM KaK 3all0/IHEeHHbIe HyJIeBbIMU OalTaMU.

Pannue Bepcuu UNIX mMmesn orpaHuueHue B 14 CUMBOJIOB Ha UM Qaiia. 3TO OorpaHUYEHUe
3a4acCTyl0 BBI3BIBAJIO IIpoOJieMbl. HammpuMep, KpoMe eCcTeCTBEHHOIO >KeJIaHUs II0JIb30BaTesei
oaBaTh QaiyiaM AJIMHHBIE OIlMcaTe/JbHble MMeHa, paclpoCTpaHeHHBIM CII0C060M (pOPMHPOBATH
nMeHa GaiJIOB sBJIAeTCd MCIIOJIb30BaHHe ¢opMaTa basename.extension, Ife pacIlIUpeHHe
(yxkaspiBamlllee Ha THII ¢aiia, CKakeM, .C I HCXOJAHOIO Trojfa Ha g3blke C MM .0 [JId
IIPOMEKYTOYHOI'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 ABa CHUMBOJIA [JJI1 CBOUX IieJied, I IpedHKca HIH CypPUKca
UMeHHU Qaiiya, IIpA 9TOM 0CTaeTcsd 0T BOCbMHU 10 10 cMMBOJIOB. B KauecTBe MMeHH Qaiijia JIerKo
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UCI0JIL30BaTh OT 10 10 12 CUMBOJIOB O/THOTO aHIJIMMCKOTO CjI0Ba (HampuMep, multiplexer).

MO’KHO CMHPHUTBCI C 3THMH OTrPaHMYEHHSIMH, HO 3TO HEIIOC/IeJ0BaTe/JbHO M Jake OIIacHO,
II0TOMY 4TO Apyrue cucremMsl UNIX MoryT paboTaTh CO CTPOKaMH, IIPEBBIIIAOIIMMHU 3TOT JIUMUT,
IIpU co3faHuU QaiiioB, HO 3aTeM UM OyzeT obpezaHo. cxomHbll ¢aiiy ¢ uMeHeM multiplexer.c,
coJiepoKalllMi MCXOMHBIN KoJ Ha sa3blke C, (y>ke 13 CHMBOJIOB) MOKeT MMeTh COOTBETCTBYIOIIHMI
¢dail1 U3 CHUCTEeMBI yIIpaBJIeHHUS UCXOAHBIM KOAOM C IPeUKCOM S., IIPHU 3TOM II0JIy4YaeTcsd UM
¢arima s.multiplexer, KoTOpoe He He OyZeT OTIHMYaThbCA OT ¢aia CHUCTeMBbl YIIpaBJIeHUSA
UCXOOHBIM KOZOM [y ¢aia multiplexer.ms, cozepskaiiero HCXOAHBIM Kox troff maa
NOKYMeHTalluu IIporpaMMbl Ha s3blke C. CofeprKuUMoe [ABYX OPUTMHa/IbHBIX (GaijyioB MOXKeT
OKas3aTbCsd IIepellyTaHHBIM 0e3 KaKUX-JIM00 IIpeAyIIpeXkAeHU OT CHUCTeMBl YIIpaBJIeHHS
HUCXOAHBIM KOAOM. IIpH TIaTeJIbHOM KOAUPOBAaHUM 3Ty IIPO6JeMy MOXXHO OOHApYyXUThb, HO
IOJleprKKa JJIMHHBIX UMeH (QaijIoB, BIIepBble II0ABUBIIAsACT B 4.2BSD, IIpaKTUYeCKHU II0JTHOCTBIO
JIMKBHUJUPOBasia 3Ty IIpobieMy.

2.1.8. PasmeneHue ¢payios

Omeparuy, olpefeseHHbIE IS JIOKAJIbHBIX (aWIOBBIX CHUCTEM, [eATCd Ha [BEe KaTeropuu.
O6ImuyMHU [j191 BCeX JIOKaJbHBIX CHUCTEM SBJISKTCI HepapXWyeCKUM IIPUHIUII MMeHOBaHUY,
6JIOKMPOBKA, KBOTHI, yIIpaBjeHUe aTpUOyTaMU U 3allluTa. OTU MeXaHU3Mbl He 3aBUCIT OT TOTO,
Kak XxpaHdaTca paHHble. B 4.4BSD uMeeTcd equHas peasusaniisd [ IIpefOCTaBJIIEHUS ITUX
CEepPBUCOB.

Apyro#i 4acThbI0 JIOKAJIbHOU $paliyIOBOM CUCTEMBI ABJIIETCSA OpraHU3allysd U yIIpaBjieHUe JaHHBIMU
Ha HOCHUTeNdX HHQopMaluu. PasMmelnieHHe coZep>XUMOro (GaijioB Ha HOCHUTEJNSIX SBJILETCA
BOIIPOCOM XpaHwiauia ¢aniaoB. B 4.4BSD mopmepKuBaeT TPU PasIMYHBIX THIA XPaHUJIUIIL
daios:

» TpagunonHad gaioBad cucteMa Berkeley Fast Filesystem

* JKypHasnupyeMas ¢aiyioBas cUCTeMa, OCHOBaHHAas Ha apXUTEKType OIlepallMOHHOMN CHUCTEMBbI
Sprite [Rosenblum & Ousterhout, 1992]

* ®ailytoBadg CUCTEMaA B IIaMATH

Xortda OpraHuv3anyd 3STHUX XPAaHWJIWUIL COBEPIIEHHO pPa3JIM4YHa, 3TH pPa3/JIM4YUsd CKPBITBEI OT
IIPOITeCCOB, UCIIO/JIb3YIOIITUX (PaﬁHOBBIe CHUCTEMBI.

B ¢arioBol cucteMe Fast Filesystem opraHusyeT JaHHbIe B IPYIIILI JOPOKeK. Paliiibl, K KOTOPBIM,
CKOpee BCero, 6y[eT OCYIeCTBIATHCSI AOCTYIl OLHOBPEMEHHO (Ha OCHOBE UX PaCIIOJIOKeHUS B
vepapxuu (GalIOBOM CHUCTEMBI), XpPaHATCA Ha OJHOM U TOHM JXe TIpYyIIle AOpoKeK. damibl, K
KOTOPBIM He IIpefriojiaraeTcs OJLHOBPEMEHHBINM [TOCTYII, IIepeMeIaloTcsi Ha pasHble TIPYIIIbI
noporkek. TakuM o6pa3oM, ¢aiiibl, 3alIUChbIBaeMble B OHO U TO yKe BpeMsi, MOTYT pPacIiojaraTbCs B
abCOJIFOTHO PasHBIX 00JIaCTAX AUCKA.

daiioBag cucreMa C JKYpHaJIbHOM OpraHMsallleld OpraHu3yeT NaHHBIE B BHUJeE >KypHasa. Bce
IaHHbIe, 3alIUChbIBaeMble B HEKOTOPbIIL MOMEHT BpeMeHH, COOUPAIOTCS BMeCTe U 3alIUChIBAIOTCS B
OJ/THO U TO >Ke MeCTO JUCKa. [JaHHbIe HUKOIZA He I1epe3alliChIBal0TCs; BMeCTO 3TOI0 3alICHIBAeTCA
HoBasg KoIud ¢aiiyia, KoTopasd 3aMeHseT cTapyr. Crapble ¢aiiyibl YHUYTOXKAKTCA IIPOIIECCOM-
COOpIIIMKOM Mycopa, KOTOPBIM 3allycKaeTcd, Korga ¢aiioBasg cHCTeMa IIepelloyHgeTCd U
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II0ABJIAETCA HeO6XO,Z[I/IMOCTI:» B CBOﬁO,U;HOM IIPOCTPAaHCTBE.

darisioBas cHcTeMa B IIaMATH IIpefHasHadeHa [JId XpaHeHHd JaHHBIX B BUPTYaJIbHOM ITaMATH.
OHa ucnoab3yeTcs g ¢aiyIoBBIX CUCTEM, B KOTOPBIX JO/DKHBI XPaHUTHCSA BpeMeHHbIe JaHHBIe C
obecrreyeHHeM OBICTPOTO JOCTyIa K HHUM, K IIpuMepy, /tmp. IIpu opraHusanuu ¢aiyioBoi
CHUCTeMBl B IIaMATH IIpecjeflyeTcsd Iie/lb OPraHM30BaTh MaKCHUMaJbHO KOMIIQKTHOe XpaHeHHe
HNAaHHBIX /11 MUHHUMU3aIlUH UCII0/Ib30BaHUs PeCypPCOB BUPTYalbHOU IIaMATH.

2.1.9. CeTeBasa ¢paiyioBas cucremMa

M3HauaJIbHO CeTeBble BOSMOKHOCTH HCIIOJIb30BAJINCh IS IIepejaud JaHHBIX OT O[fHOU MaIllUuHbI
K fapyroi#. [Io3ke 3TO IOJYYHUIO CBOE Pa3BUTHe B 0OecleUeHUHU IIOAK/IIOUEHUS II0JIb30BaTesIed
yAaJIeHHO K IPYyTUM MalliuHaM. CIeyIoIM JIOTUYeCKUM ITIaroM 6bLIO0 IIpelocTaBIeHUe JaHHBIX
I10JIb30BaTeJII0, @ He IIPUOJIF KeHHE T10/Ib30BaTe I K JTaHHBIM - TaK POJTUJINCH CeTeBble PaliIOBbIE
cucteMsl. [losib30BaTesIH, paboTarlle JIOKaJIbHO, He OILIYIIAIT CeTEBBIX 3aJlepKeK IMPU KarK0M
Ha’KaTUH KJIaBUIIIH, TaK YTO OHU II0JIy4al0T 60Jiee yoo6HOe pabouee OKpy>KeHUe.

[TopksroueHre GalyIoOBOM CHUCTEMBI K JIOKAJIbHOM MAaIllMHE OBbLJIO OJHHUM M3 IIEPBBIX OCHOBHBIX
KJIMEHT-CEPBEPHBIX  IPWIOKeHUUN. Cepgep  ABIAETCI yAAJEeHHOM  MAaIlWHOW, KOTOopas
9KCIIOPTUPYeT OAHY WIU OoJsiee CBOUX (GAMIOBBIX CUCTEM. KAUEGHMOM SBJSETCS JIOKAaJIbHas
MallliHa, KOTopasi UMIIOPTUPYeT 3TU $paiiyioBble CUCTEMBI. C TOUKU 3peHUSI JIOKAJIbHOTO KJIUEHTa,
CMOHTHUPOBaHHbIE yAaJeHHble (alIOBble CHUCTEMBI IOSIBJISIIOTCS B IIPOCTPAHCTBE MMEH JiepeBa
¢dariioB, Kak Jrobasg apyrad JIOKaJbHO CMOHTHUpOBaHHad ¢QaiioBasg cucTeMa. JIoKaJbHBIe
KJIMEHTHl MOTYT IlepeMellaTbCsi B KaTaJord Ha yAaJeHHOM QaiyloBOM CUCTeMe, U MOIYT
OCYIIeCTBJIATH UTeHMe, 3allMCh U BBHIIIOJIHEHHE JABOMYHBLIX (aloB Ha yAaJeHHOU ¢aiaoBOHU
CHCTeMe TOYHO TaK ’Ke, KaK OHU BBIIIOJIHIIOT 9TH OIlepallly Ha JIOKAJIbHOU $GalI0BOM CUCTEME.

Korja JIOKaJbHBIM KJIMEHT BBIIIOJHSIET OIlepalfii0 Ha yJaJeHHOM ¢alioBOM CcHUCTeMe,
obopmiIseTcs U IOChUIAETCS 3aIpoc K cepBepy. CepBep BEHIMIOIHSET 3aIIPOIIEHHYI0 OIE€PAIlHio 1
BO3BpalaeT JIM60 3alpOIIeHHY0 MHPOPMAITUIO, MO0 OIIHGKY, II0YeMy 3aIIpoC GhLT OTKJIOHEH.
JUid TIOJly4eHUs YAOBJIETBOPUTEJIHLHOM IIPOM3BOAUTEILHOCTH, KJIMEHT [0JDKeH KIIIMPOBaTh
TaHHBIEe, K KOTOPBIM JIOCTYII OCYII[ECTBJISIeTCS 4acTo. CI0KHOCTD y/jaJeHHBIX (aMIOBBIX CHCTEM
OTpa’kaeTcs Ha MO/Iep>KKe COOTBETCTBUS MEXKY CEPBEPOM U MHO>KeCTBOM €T0 KJIMEeHTOB.

XoTa 3a 3TH TOABI OBUIO pa3paboTaHO MHOKEeCTBO IIPOTOKOJIOB pPaboThl C yAaleHHBIMU
dalyIOBBIMU CHUCTEMaMHM, CaMOM paclpocTpaHeHHONM Ha cucrteMax UNIX sBigeTcsa ceTeBas
¢arioBas cucteMa Network Filesystem (NFS), koTopas 6bl1a CIIpOeKTHpPOBaHa U peaji30BaHa B
Sun Microsystems. Sinpo 4.4BSD mnoggep>kuBaeT IIPOoTOKoJ NFS, X0Ts ero peasusanusd Oblia
BBIIIOJIHEHA He3aBUCHUMO OT crelfiGUKaIUy rmporokosia [Macklem, 1994]. IIpoTtokost NES o1mvicaH B
I'taBe 9.

2.1.10. TepmuHaIBI

TepMUHaJIBI IO/IIEP>KUBAIOT CTaHJapTHBIE CHCTeMHbIe Ollepalliy BBO/IA/BBIBO/IA, a TakKe Habop
omeparuy, CIeITUPUYHBIX [JI1 TEPMHHAJIOB, [JI1 VIIPABJIEHUS pPeJaKTHPOBAaHUEM BXOIHBIX
CHUMBOJIOB U 3a/iep>KeK BbIBOZIa. Ha caMOM HIPKHEM YPOBHE HaXOJSITCS ApadBephbl TEPMUHATbHBIX
YCTPOMCTB, KOTOpBIE VIIPABJSIOT IIOPTAaMM allllapaTHBIX TepMHUHAJIOB. TepMHHAJIbHBIA BBOJ,
o6pabaThIBaeTCsl COIJIACHO HM3JIeXalllUM XapaKTepUCTHUKaM CBSI3HM, TaKHUM, KaK CKOpPOCTb
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Iepejlauy, ¥ COJIAaCHO HabOpy IIPOrpaMMHO KOHTPOJIUPYEMBIX ITapaMeTPOB, TAKUX, KaK KOHTPOJIb
YeTHOCTH.

BhIllle YpOBHS JpaliBepOB TepMHHAJIbHBIX YCTPOMCTB HaXOZSATCS PEXUMBI KaHaIOB, KOTOpbIE
06ecrieunBalT pasjM4YHble YPOBHU 00pabOTKH CHMBOJIOB. II0 yMOJTYaHHUIO peXXUM pPabOTHI
KaHaJla BbIOMpaeTcs, KOIZla IIOPT HCIIOIb3yeTcs /JII MHTePaKTUBHOIO BXOJa B CHCTeMy. PeskuM
paboThl KaHaJla yCTaHaBJIMBAaeTCd B KAHOHUYeCKUll; BXOLHOM IIOTOK obpabaThIBaeTCs Tak, 4TO
06ecrIeunBalOTCsl CTaHJapTHhIE QYHKITUH, OpUEeHTHUPOBAaHHBIE Ha pefaKTUpOBaHUE CTPOK, U OH
IIpe/ICTaBJIsIeTCS IIPOIeCCY B BHUJIE IIeJIbIX CTPOK.

JKpaHHbIE PeaKTOPHl U IIPOTPaMMBI, KOTOpPhIe B3aUMOJIEHCTBYIOT C JAPYTHUMHU MallMHAMH,
0GBIYHO paboTalOT B HEKAHOHUWECKOM pedcume (4acTO Ha3bIBa€MOM TIaw-pedCuMom WU
NOCUMBONLHLIM PeHCUMOM). B 3TOM peKuMe BXOIHOM IOTOK IIepelaeTcsl B YHUTAIOIIUN IIPOIfect
cpasy ke U 6e3 BCIKOM 00pabOTKU. BBIKJIFOUAETCsT BCSI 06paboTKa CIleIMaJbHBIX CHUMBOJIOB, He
BBITIOJIHSIETCS y/laJleHHe CUMBOJIOB U JIPyroe pefaKTUpOBaHHe CTPOK, BCe CHUMBOJIBI ITepealoTcs
IIporpaMMe, KOTOpasi BBIIIOJTHSAET UTeHHe C TepMUHAJa.

TepMuHaJ MOKeT OBITH HAaCTPOeH THICIYaMM Pa3IMYHBIX CII0COO0B, IIPOMEKYTOUHBIX MEXKAY
9TUMHU JByMs. HallpuMep, sKpaHHBIM pelakTop, KOTOPOMY HeOOXOAMMO II0IydaTh IIpephIBaHUS
OT II0JIb30BaTeJI aCMHXPOHHO, MOKET pas3pellluTh HCII0JIb30BaHHE CIIelIUaJbHBIX CHMBOJIOB,
KOTOpBbIe TeHEePUPYIOT CUTHAJBI M paspelluTh yIpaBjeHHe BBIXOJAHBIM IIOTOKOM, B IIPOTHBHOM
caydae paboTaTh B HEKAHOHHUUYECKOM peKHMe; BCe OCTaJIbHble CUMBOJIBL OYIyT IlepeaBaThC B
Ipoitecc Heo6paboTaHHBIMU.

YTo KacaeTcsl BBIXOJHOTO IIOTOKA, TO TePMHHAJIbLHBIM 06paGOTUMK IIpefoCcTaBJsIeT IIPOCTHIE
CJIy>KOBI 110 eT0 GOopMaTUPOBAaHHUIO, BKIIIOUAS

° Hpeo6pa303aHHe CHUMBOJIA II€peBOMa CTPOKH Ha ABYXCHMBOJIBHYIO IIOC/JIEAOBATE/IHLHOCTHL M3
CHMBOJIOB BO3BpaTa KapeTKU U IIepeBO/id CTPOKU

* BrIiep>KHBaHUe 11ay3 IT0CIe HEKOTOPBIX CTAHAAPTHHIX YIIPABJISIONIHNX CHMBOJIOB
» 3aMellleHHe CUMBOJIOB TaOyISITHH

* BeiBoz, Herpadpuueckux cuUMBOJIOB ASCII B BHe ABYXCHMBOJIBHBIX IIOCJIe0BaTeJIbHOCTEH
Byza C (ZpyrMMH CJIOBaMU, BBIBOJ, 3HaKa BCTaBKH, 32 KOTOPBHIM CJIeflyeT CMMBOJI, KOTOPBIA
HaXOJHUTCH I10 CMEI[eHHI0 OT CUMBO0JIa @, COOTBETCTBYIOILLIEMY 3HAUEHHIO 3TOT0 CUMBOJIA).

Ka>KIpIii M3 9THUX CepBHCOB IIpe0bpasoBaHUs MOXKET OBITh HE3aBHCHMO BBIKJIIOUEH IIPOIeCCOM
IIPY IIOMOIIH YIIPABJISIOIIUX 3aIIPOCOB.

2.1.11. KoMMyHHUKaIIU Me>X1y IIpoieccaMu

Me>KIIpoIlecCHble KOMMYHUKAlUuu B 4.4BSD opraHu30BaHbI B KOMMYHUKAUUOHHblE 0OMeHbl. K
IOJ/lepKUBaeMbIM Ha [JaHHBIM MOMEHT [IOMeHaM OTHOCATCH JIOKA/AbHbLL OOMeH I
B3aHMMOJIEMICTBUS MEXKAY IIPOIjecCaMM, BBIIIOHAIOIIMMUCI Ha OZHOM M TOM >Ke MallliHe,;
Medccemegoll 0oMeH I CBSI3U MeJKAy IIpolieccaMU IIOCPeACTBOM Habopa mpoTokoJyioB TCP/IP
(BO3MOXXHO, B ceTH MHTepHeT); ceMelCTBO IIPOTOK0JIOB ISO/OSI 1y B3aUMOZEUCTBUSI MeXXIy
caTaMy, KOTOPBIM HY>XHa MMEHHO TaKas CBSI3b, U doMeH XNS I KOMMYHHUKAaIlUHA MeXXIy
IponeccaMy IpH oMol nmpoTokosioB XEROX Network Systems (XNS).
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B mpepesiaXx moMeHa COeQMHEHHSI HMEKT MeCTO MeK[y KOHEUYHBIMH TOUYKaMHU CBA3H, TaKKe
HasbIBaeMBIMU cokemamu. Kak oTMedeHo B Pasfesie 2.6, CUCTeMHBIHM BBISOB SOcket CO3ZjaeT COKeT
U BO3BpalllaeT AeCKPUIITOP; APyrue cucTeMHble BEI30BEI IPC omrcaHbl B [71aBe 11. Kaskablii cOKeT
UMeeT TUII, OIIpefesIAIINUN ero KOMMYHUKAaIlMOHHBIE CBOMCTBA; K HHM OTHOCATCA TaKue
XapakTepUCTUKH, KaK HaJe)XHOCTh, COXpaHeHHWe II0CJIe/loBaTeIbHOCTH IlepefaBaeMoOM
HUHPOpPMAaIUU U IIpefyIIpesKjeHue 1y6IMpoBaHUs COOOIIIeHUN.

C KaKABIM COKETOM CBSI3aH HEKOTOPBIA KOMMYHUKAUUOHHBLI NPOMOKOA. ITOT IIPOTOKOJI
o6GecrieunBaeT BBIIIOJHEHHE OIlepaIiuil, Tpe6yeMbIX COKETY, COIJIaCHO ero TUIy. IIpHIo>KeHHs
MOTYT 3aZilaBaTh HY)KHBIH HIPOTOKOJI IIPU CO3/[aHUU COKeTa WJIM MOIYT paspelruTb CHUCTeMe
BBIOpATh IIPOTOKOJI, KOTOPBIM COOTBETCTBYET THITY CO3/[JaBaeMOT0 COKeTa.

COKeTHI MOTYT UMETh aJipeca, CBsI3aHHbIe C HUMU. POpMAaT B CMBICJI a[pECOB COKETOB 3aBUCST OT
KOMMYHHUKAITHOHHOTO JIOMeHa, B KOTOPOM OBLI CO3/[aH COKeT. [[pUBSI3Ka HMEHU K COKETy B
JIOKaJIbHOM JIOMeHe IIPUBOIUT K CO3/JaHUI0 daiia B palIoBo cucTeMe.

O6bIuHbBIEe JaHHBIE, IlepeflaBaeMble U IIOJIydyaeMble IIPU IIOMOIIM COKETOB, He HMeEIOT THIIA.
BomIpochl TIpe/CTaBJIEHUS [JaHHBIX 3aBHUCIT OT OHUOGJIMOTEK, KOTOpPhIE HAXOSATCSI Ha BepPXY
KOMMYHHUKAITHOHHBIX CEPBUCOB. B106aBOK K Iepefiaue 0OBIYHBIX JaHHBIX, KOMMYHUKAITHOHHbIE
IOMeHBl MOTYT IIO/Jlep>KUBATh Ilepeflady W MPUEM CIeITUaJIbHBIX TUIIOB JaHHBIX, KOTOpbIE
Ha3BIBAIOTCS npasamu docmyna. HallpuMep, JIOKaJAbHBIM JIOMEH HCIIOJIb3yeT 3Ty BO3MOXKHOCTH
U1 TIepefavy IeCKPUIITOPOB MKy IIPOIeCCaMHU.

Jlo 4.2BSD ceteBble peanusaniu B UNIX 06bIYHO paboTasyd 4depe3 UHTePQeMchl CUMBOJIBHBIX
ycTpoiicTB. OZHOM M3 Ilesled co3faHuA HHTepdeiica COKeTOB OBLIO oOb6eclledeHHe pabOTHI
IIPOCTEeHBKHUM IIporpaMMamM 6e3 M3MeHeHHs Ha II0TOKOBBIX COeJHHeHHAX. Takhe IIpOrpaMMBI
MOTYT paboTaTh, eCJIU TOJIbKO He MEHSIOTCSI CHUCTeMHBIe BBI30BEI read U write. COOTBETCTBEHHO,
OpUTHMHaJIbHble UHTepdelrCchl He TPOrajuch, HO OBLIM UCIIpaBJIeHbl IS PaboThl ¢ IIOTOKOBBIMU
cokeTaMu. /[l 6oJiee CIIOKHBIX COKeTOB, TaKHUX, KaK Te, YTO MCIIOJb3YIOTCA [JI1 IIOCBLIKHA
faTarpaMM M B KOTOPBIX IIPU KaKZ0M BBI30Be send J0/DKeH yKa3bIBaThCs afpec HasHauYeHUs, OBbII
nobaBJyieH HOBBIU MHTePQeIC.

JpyTUM IOCTOUHCTBOM SIBJISIETCS TO, UTO HOBBIM HHTepdelc JIeTKo IIepeHoCUM. Bckope 1mocie
TECTOBOI'0 peJir3a, IMOJIyYeHHOTO U3 Bepkiyik, uHTepderc CoKeToB ObLI IlepeHeceH B System III
noctaBIUKOM UNIX (xoTa AT&T He mopepKuBajia MHTepderc COKeTOB A0 BbIXozAa System V
Release 4, pelIuB UCII0JIb30BaTh BMeCTO Hero MexaHusM noToKoB u3 Eighth Edition). MHTepdetic
COKeTOB OBLI TakyKe IlepeHeceH [y paboThl Ha MHOIrUX aganTepax Ethernet mocraBiiukamy,
TakKuMHM, Kak Excelan u Interlan, KoTopblil ImpojaBajici Ha peIHKe PC, rme KOMIILIOTEPHI ObLINU
CJIMIIIKOM CJIaOBIMHU, 4YTOOBI 06pabaThiBaTh CETEBOM KO/ HA OCHOBHOM IIpolieccope. CpaBHUTEIBHO
HeJJaBHO UHTepQeNCc COKeTOB OBLI MCII0JIB30BaH B KaueCTBe OCHOBHI [JI1 CETeBOro MHTepderica
Winsock ot Microsoft gyt Windows.

2.1.12. CeTeBble KOMMYHHUKAaITHH

HexoTopble M3 KOMMYHUKAIIMOHHBIX JOMEHOB, IOAJep>KUBaeMbIX IPC-MeXaHH3MOM COKemos
DAlT [JOCTYII K CEeTeBBIM IIPOTOKOJIAaM. I3TH IIPOTOKOJIBI PpPeaJHu30BaHbl KaK OTAEeJIbHBIM
IIPOTPAaMMHBIN CJIOH, JIOTUYeCKHM HaXOJAIUMNCI HU)Ke IIPOrpaMMHOIO0 00ecliedeHUs COKeTOB B
danpe. SOpo IIpefocTaBiIgeT MHOIO BCIIOMOIaTeJIbHBIX CEPBHCOB, TaKHUX, KaK yIIpaBJIeHHe
OoybepamMy, MapIIPyTHU3alUsd COOOIIEHUN, CTaHAApTHBle HMHTepdelchl K IIPOTOKOJIAaM H
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uHTepdeMchl K apaiBepaM ceTeBBIX MHTePQeHCoB /IJIS UCIO0JIh30BaHUS B Pa3JIMYHBIX CETEBBIX
IIPOTOKOJIaX.

B Te BpemeHa, Korjga paspabarsiBasack 4.2BSD, MCII0O/IB30BasIoCh MK paspabaThlBajIoChk MHOIO
CeTeBBIX IIPOTOKOJIOB, KaXKIbIM CO CBOMMU CHUJIBHBIMU U CJIa0BIMU CTOpOHaMHU. He cyliecTByeT
eJUHCTBEHHOI'0 IIO/IXOJAINero Ha BCe CIy4yad >KU3HM IIPOTOKOJIAa WU Habopa IIPOTOKOJIOB.
[logmep>KyuBasg MHOIO IIPOTOKOJIOB, 4.2BSD MOKeT 006ecCreuuTh B3aUMOJEUCTBHE U 0OMeH
pecypcamMu MesKAy pas/IMuHBIMU MalllMHAaMU, KOTOpble OBLIN AOCTYIIHBI B bepkiu. IToamepskka
MHOTHUX IIPOTOKOJIOB HEOOXOIUM TakoKe 11 U3MeHeHU! B OyayineM. CoBpeMeHHbIe IIPOTOKOJIHI,
paspaboranHsie 111 Ethernet co ckopoctsaMmu pa6oTsl 10 1 100 Mbit B ceKyHAY, Bpsf Jid OyAyT
COOTBETCTBOBATH [IJI1 3aBTPAIIHUX OIITUYECKUX CeTel IIPOIYCKHOM crioco6HocThI0 1 1 10 Gbhit B
cekyHZy. [I0sTOMy YpOBeHb CeTeBBIX KOMMYHUKAIIMM paspaboTaH C yU4eTOM IIOALep>KKU MHOTHUX
IIPOTOKOJIOB. HOBBIEe IIPOTOKOJIBI [00aBJSAIOTCA K APy, He 3aTparuBasl IIO[JEPIKKY CTapbIX
IIPOTOKOJIOB. CTapble IIPUJIOXKEHUS MOTYT IIPOJO0JDKATh paboTaTh C UCIIOJIb30BAaHUEM CTapbIX
IIPOTOKOJIOB B TOM >Ke caMOM QU3NUYeCKOM CeTH, YTO HCII0JIb30Bajlach I HOBBIX IIPUJIOKEHUM,
paboTaronux C HOBBIM CETEBBIM IIPOTOKOJIOM.

2.1.13. CeTeBasa peatnsanus

[IepBpIM HabopoM IIPOTOKOJIOB, pealu3oBaHHBIM B 4.2BSD, 6pwr Transmission Control
Protocol/Internet Protocol (TCP/IP) or DARPA. CSRG BriOpasia TCP/IP B KauecTBe IIepBOTO MJIS
BKJIIOUEeHHUS B Habop IIpoTokosioB IPC, moToMy 4TO peajusanys Ha OCHOBe 4.1 OblIa BCEM
IOCTYIIHaA U3 IIpoeKTa, crioHcupyeMoro DARPA, B Bolt, Beranek 1 Newman (BBN). 3To 6511 BBIOOD,
IIOBJIUABIINYU Ha MHoroe: Peasnmsanusa B 4.2BSD cTasla OCHOBHOM IIPUYMHON OYeHb IITHUPOKOM
pacIpoCTpaHEHHOCTH Y  UCIIOJb30BaHUS 3ITOr0 Habopa IIPOTOKOJIOB. bosiee I103gHUe
YCOBEPIIIEHCTBOBAHUSA IIPOMU3BOJUTENIBLHOCTH U BO3MOXKHOCTel TCP/IP ObLIM TakyKe IIHUPOKO
puHATHL Peanusarius TCP/IP moapo6HO onrcaHa B IUtase 13.

B pesuse 4.3BSD mosiBuca Habop HIpoToKoJIOB Xerox Network Systems (XNS), gacTU4HO
OCHOBaHHBIA Ha paboTe, BHIIIOJHEHHOU B YHUBepcHUTeTe MapuisH/ia ¥ YHUBepcUuTeTe KopHesuia.
J3TOT HAbOP OBLI HY)XKeH JJI1 00beUHeHUs OTAe/JbHBIX MAIllMH, KOTOpble He MOIJIM paboTaTh C
rporokosioM TCP/IP.

B pemus 44BSD 6b11 pgobaBieH Habop IIpoToKoJIoB ISO wm3-3a ero Bce Oosbliei
pacIpoCcTpaHEeHHOCTH KaK BHYTPH, Tak U BO BHe CIIA. Ilo IIpyUYMHe HCIIOJIb30BaHUA B
rpoTokoJiax ISO HeCKOJBbKO APYyroro IOAXojga K CeTH, B MHTepdelice COKeTOB IIOTPe60BaIOCH
c/lesIaTh HEKOTOpble HeOOoJIbIlIMe U3MEeHEeHU /I peaslu3aliiy 3Toro Iojgxona. MsMeHeHus ObLIA
CleJIaHbl TaK, YTO OHU OBLIM He3aMeTHBI JJIs1 KJIHMEHTOB JPYTUX CYIeCTBYIOIIUX IIPOTOKOJIOB.
[Iporokosbl ISO TpebyrT Takke OOJIBIION paboTel C [BYXYPOBHEBBIMH TabJHIlaMU
Mapupyrusanuu, uMernmnuMucad B 4.3BSD. K 3HaUUTE/JIbHO pacCIIUpPeHHBIM BO3MOXKHOCTIM II0
Mmapurpyrusariuu B 4.4BSD OTHOCATCA paspae/bHBIE YPOBHH MapIIPyTHU3allUH C aJgpecaMy
IepeMeHHOH JIUIMHBI U CeTeBbIMU MacCKaMU.

2.1.14. PadoTa cucTeMbl

MexaHU3Mbl HauaJIbHOU 3arpy3Ky UCIOJIL3YIOTCA I 3allyckKa cucTeMbl. CHayasa saapo 4.4BSD
IOJDKHO OBITH 3arpy>KeHO B OCHOBHYIO ITIaMATh IIpolieccopa. ITocse 3arpysku OHO JOJDKHO IIPOMTH
yepes ¢pasy MHUIHAIU3AIIUU VI YCTAHOBKU alllapaTyphbl B U3BeCTHOE COCTOsIHHE. 3aTeM SPO
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IOJDKHO BBIIIOJIHUTH aBTOKOHQUTYpPAIlHIo, B IIpoIjecce KOTOPOM pacIlio3HATCS U HaCTPauBalOTCS
IepudepriiHble YCTPOMCTBA, IIOKIIOUEHHBIe K Ipolleccopy. CucTeMa HauyMHaeT paboTy B
O/THOITOJTb30BATEJIHLCKOM PEXKMMeE, TI0Ka HaYaJIbHBIA CKPHUIIT BBHITIOJHSIET ITPOBEPKY THUCKOB H
BKJIIOUAET IIOJICUeT CTaTUCTUKHU U UCII0JIb30BaHUs KBOT. HaKOHeIT, HauaJbHBIA CKPUIIT 3aITyCKaeT
06IIeCUCTeMHBIE CIIY>KOBI U ITIePeBOIUT CUCTEMY B IIOJTHOCTHI0 MHOTOII0JIb30BAaTEIbCKUN PEXKUM.

IIpu pab0oTe B MHOIOIIOJIb30BaTEIbCKOM pPeKHMe IIPOIIeCChl XKAYT 3allpOCOB Ha BXOJ, B CUCTEMY C
TepMHUHAJIbHBIX JIHHUU U CETEeBBIX IIOPTOB, KOTOPhIe OBLIM HACTPOEHBI Ha BXOJ, II0JIb30BaTeseM.
ITocsie o6Hapy>KeHUsI 3aIIpoca Ha BXOJ, BBI3BIBAEeTCS IIPOIleCcC BXO/a B CHUCTEMY U BBIIIOJIHIETCS
ayTeHTHQHUKAIK I10/Ib30BaTe . EC/IM 0Ha IIpoIlIa yCIIellTHo, 3aIlyCKaeTcsl HadaJlbHas 060JI09Ka,
13 KOTOPOM I10JIb30BaTeJIb MOKeT 3aIlyCKaTh JOIIOJHUTEIbHBIE IIPOLIeCCHI.
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