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OT3bIBbl Ha NepBOe U3gaHne KHUrM
«FreeBSD. MNogpobHoe pykoBoaCcTBO»

«Jlaxxe Te, KTo maBHO MCHOJB3YIOT FreeBSD, MoryT OBITH yAMBJIEHBI MOIIBIO
U IINPOTOM BO3MOYKHOCTEM, KOTOPEIE MOKET MpelIokuTh FreeBSD kax cep-
BepHada miartdopma, a KaEura Absolute BSD sBiseT co060¥ IPeBOCXOIHBIN CIIpa-
BOYHHK 110 UX MCII0Jb30BAHUIO» .

— UnixReview.com

«...COJIEPIKUT IPEKPACHO ITOJO0OPaHHBIE IPUMEDHI U CIIPABOYHBIE CBEIEHUS, KO-
TOpPBIE IIOMOT'YT MaKCUMAaJILHO IIOJTHO UCIOJIH30BATH BOSMOYKHOCTH 3TOH oIepa-
IIMOHHOM CHUCTEMBI» .

— LinuxUser & Developer Magazine

«...3aMeuaTeJIbHBIA NCTOYHNK CBEJIeHNI KaK OJId TeX, KTo MaJjo 3HakoM ¢ BSD,
TaK U AJs TeX, KTO paboTaeT ¢ 3TOM OIepaIlMOHHON CUCTEMOM Ha MPOTIKEeHUN
MHoOrux Jjiet. Matiki JIykac MHUIeT MPoCTHIM U MMOHATHBIM SI3bIKOM » .

— Freshmeat

«IIpexpacHaa xkaura. OHa HamucaHa He O TOM, KaK Peaju30BaTh KaKue-Iubo
pemieHus Ha 6ase BSD, a 06 ynpaBiieHUY CUCTEMaMU » .
—;LOGIN:

«...COIEP:KUT OTPOMHBIN 00beM NH(POPMAIIUT » .
— Daemon News

OT3bIBbI Ha KHUrY Mawnkna Jlykaca
«Absolute OpenBSD»

«Kuaura Maiikiaa Jlykaca Absolute Open BSD npencrasiisgeT co00ii TOJHOe BBee-
HUe B MuUp omnepamnunonuoii cucrembl OpenBSD. OHo 061amaeT JOCTATOYHOM TOJI-
HOTOH ¥ rIyGMHOM, 4YTO0RI JII000oMYy, KTO MaJio 3HaKkoM ¢ OpenBSD, mate mamgex-
HYIO OIIOPY [JIS BBIMOJHEHUA PeaibHOI paboThl 1 3HAHUS IJIA TaJbHEHIITNX UC-
ciaemoBaHu... IloTeHIIMAIBPHO CKYYHAA TeMa aJMUHHICTPUPOBAHUS OIEPaIlM-
OHHBLIX CHCTE€M OKAa3bIBAETCSA IOHATHOM M WHTEPECHOU GJyiaromaps MIPOCTOMY
A3BIKY U IIIYTJINBOMY TOHY aBTOpa».

— Kpuc ITanmep (Chris Palmer), npesugent rpynnsl nosas3osaresneir OpenBSD,
Cau-®PpaHIICKO

«...XOPOIII0 HanMCcaHHaA KHUTa, KOTopad IIomnajia TOYHO B Iiejab. Te, KTO Majo
saaxkoM ¢ OpenBSD, oleHAT KOMIJIEKCHEII MOAX0M, KOTOPLIi IIPOBEAET UX OT
KOHIENIINY K (PYHKIIMOHAJIBHOMY MCIIOJIb30BaHU0. OUBITHBIE II0JH30BATEIN
U3BJEKYT IOJb3y M3 O0CY:KIAEHUA TaKuX cumenuduuubix mas OpenBSD tewm,
KaK BO3MOJKHOCTU o0ecreueHusi 6€30MacHOCTH M aMUHUCTPUPOBaHUE MTaKeT-
HOTO ubTpa (pf)».

— Slashdot



«§I pekomenayio kHUTY Absolute OpenBSD BceM mporpaMMuCTaM U aAMUHUCT-
paTopaM, paboTalOIUM ¢ omepalnouuoii cucremoit OpenBSD niu paccmatpu-
BaIOIHM TAKYIO BO3MOYKHOCTD» .

— UnixReview.com

OT3bIBbl Ha KHUry Mawnkna Jlykaca «PGP & GPG»

«ITO ellle ogHA 3aMevaTebHass Kuura Maiikiaa Jlykaca. I monyuan uctuaHHOE
YIOBOJIbCTBYE OT UTE€HUSA APYTUX €ro KHUT 6J1arogaps ux COIep:KUMOMY U CTH-
a0 usnoxenusa. Kuura PGP & GPG npomo/:Kuia 9Ty MIPeKPacHyIo TPASUIIIIO.
Eciu BaMm He00X0OQMMO y3HATH, KaK IPaBUJILHO ucrob3oBaTh PGP u GPG ua
MpaKTUKe, UJIU BBl IPOCTO XOTUTE YOEAUTHCA B TOM, UTO BHI IPUMEHSAETE 9TU
TEeXHOJOTUY AOJIKHBIM 00pa3oM, IPOUUTATE 9Ty KHUTY » .

— TaoSecurity

«Camas JydIinas mo cBoeii IpoCcToTe M AOCTYIIHOCTH KHUTA, IOCBAIIEHHAsS BO-
mpocaM obecrieueHus 6€30IMaCHOCTU MCIIOJIb30BaHUSA 9J€KTPOHHOM mouThl. Ec-
JIX BBl He 3HAKOMBI ¢ Kpurnrorpadueil MiIM HUKOrJa He UCIIOJIb30BAIU DJIEKT-
POHHYIO IOYTY, BaM CJIeAyeT IPOUUTATD dTY KHUTY ».

— Len Sassaman, ocaosBaTtesb CodeCon

«3amMeuaTeIbHOE PYKOBOJICTBO, JIETKO UNTAETCS, a JerKUil IOMOp JejiaeT uTe-
HUe IPUSITHBIM» .
— InfoWorld

«OrInuyHas KHUTA, KOTOpPasd B IPOCTOM U WHTEPECHOI! MaHepe NeMOHCTPUPYeT
KOHEUYHOMY II0JIE30BATEJIIO IIOUYTH BCE, UTO OH JOJI’KEH 3HATH AJ 3 (HeKTUBHO-
ro ucnoabzoBanusa PGP u OpenPGP».

— Slashdot

OT3bIBbl Ha KHUTy Mawnkna Jlykaca
«Cisco Routers for the Desperate»

«...9Ta KHHTA He IIPOCTO CITPABOYHUK — 3TO PYKOBOJICTBO IO BEIXKMBAHUIO, CBOETO
poza peMHM 6€30IIaCHOCTH... [[0JIXKeH OTMeTUTh, YTO KHUTa, OUYeBUIHO, ObLIA Ha-
mucaHa IJid TaKUX, KaK s — KTO He IUTaeT 0co00ro MHTepeca K TeMe YIIPaBJIeHU
MapIIPYTU3aTOPaMU, HO Ubs AeSATEJIbHOCTD 3aBUCUT OT UX HANEKHOI pabOTHI» .

—asp.netPRO

«Ecau 651 kHUra Cisco Routers for the Desperate okasanach Ha MOeM KHUKHOMU
MOJIKe Ha HECKOJbKO JieT paHbIle! OTO IM03BOINIO0 Obl MHE COKOHOMUTH MAaccCy
BpeMeHU IpY KOHPUTypupoBaHuU MapuipyTusaTopoB Cisco... I HacTosaTeIbHO
pekoMeHIyI0 9Ty KHuUry Kak UT-cnenuanucraM, KOTOpble IPUCTYIAIOT K pa6o-
Te ¢ MapurpyrusaTopamu Cisco, Tak U BceM TeM, KTO BpeMsI OT BpeMeHU JOJIKeH
WMeTh C HUMU [[eJI0, HO ¥ KOTO HET BO3MOJKHOCTH WJIM TeXHUUYECKUX 3HAHUI,
YTOOBI YIJIyOUTHCA B UTeHUE 6oJiee CIIeInaJIn3NPOBAHHLIX KHUT II0 9TOH TEME» .

— Blogcritics Magazine



NMpeauncnoBue

Mue BBIZANIACH HPUATHASA BO3MOMKHOCTL HAIIMCATHL IPEAMCJIOBHE K HOBOM
kHure Maiikiaa Jlykaca (Michael Lucas) «FreeBSD. IToapo6uoe pyKoBoOzI-
CcTBO». BOT yiKe B TeueHMe ISTH JIET aBTOP CO3JaeT 3aMeUuaTeJ bHbIE II0CO-
0us 1o mporpaMMHOMYy obecnedennio BSD, KoTopble MOI'yT MCIOJIb30BATh-
Cs1 He TOJIBKO KaK CIPABOYHUK, HO U KaK YUeOHUK. ITO OUEHBb BAYKHO, TaK
Kak XOTd B HACTOSIIee BPeMs U CYIIECTBYEeT AOCTATOUHOE KOJIUUECTBO
cupaBouHUKOB 1m0 FreeBSD, Ho 9Ta KHUTra IpeACTaBasIeT co00i mpaKkTuye-
CKOe PYKOBOJCTBO, KOTOPOE [Jisi MHOTMX YUTATEeJel OKaKeTcs HeOoI[eHU-
MBIM IIOACIIOPHEM.

Maiixy yske MHOI'O JIeT IPUHNMAET aKTUBHOE YUACTHE B KU3HU COOOIIECT-
Ba FreeBSD. 9ra xuura apiaseTcsa 0000IeHneM Pa3HOOOPA3HBIX MOAX0I0B
K MCIIOJIb30BAHUIO 3TOH ONEPAIIMOHHOM CHCTEMbI Ha IIPAKTUKE, OMNUCLIBAS,
KaKue CTaBUJINCh 3aa4M, UTO YIaBAJIOCh PeaJn30BaTh, a 4TO — HeT. Ilomu-
Mo aToro Maiikiy pacckasbiBaeT 00 OrPOMHOM UHCJIe PaspabOTUMKOB IIPO-
TpaMMHOTO0 obecrieueHusa (OT J00UTEeNeH 10 TPpodhecCuOHAIBLHBIX IPOTrpaM-
MHCTOB U IIPO(PECCOPOB YHUBEPCHUTETOB), YUACTBYIOIINX B co3maHuu Free-
BSD, a Takke 0 pa3BUTHU 9TOT'0 COODIIECTBA U IIPOTPAMMHOI0 00eCIIeUe s,
cosmaBaeMoro uM. §1 moJsiararo, 1 Bel MOIJIX ObI IPUHATH B TOM YYaCTHE.

FreeBSD — sT0 MolI[HAsA ceTeBasd ollepalMOHHAA CUCTEMA C COBPEMEHHBIMU
TeXHUYECKUMU XapaKTEePUCTUKAMU, UTO OOYCJIOBJIMUBAET He TOJbKO IITHPO-
KoOe ee pacipocTpaHeHne, HO U JeJIaeT ee IIPOCTLIM U IPaKTUYHBIM HHCTPY-
MEHTOM [JIsI IPeAOCTaBJIeHUS pas3audHbIX yeayr. Ot Be6-cepBepoB Yahoo!
u Verio mo mpoaykToB NetApp, ot yerpoiicts Cisco ajsa 60ps06bI CO cCITaMOM
¥ MapIIpyTHU3aTOPOB Juniper 10 KOPHEBBIX cepBepoB uMeH — B IHTepHeTe
CJIOKHO «KMHYTh KaMeHb» U He momnacTb Bo FreeBSD. Oguako FreeBSD —
9TO HE IPOAYKT KaKOU-TO OLJHOW KOMIIAHUU, DTO PE3yJabTAT AesITEJIbHOCTU
KPYITHOTO cBOGOAHOTO coobIiecTBa: B mpoeKT FreeBSD BxomaT paspabor-
YHKU, [I0Jb30BATEIN U 6€CUNCICHHOEe MHOKECTBO CTOPOHHUKOB. BoI Moske-
Te, KaK MHOTHE, MCII0JIb30BaTh IporpaMMHoe obecneuenue FreeBSD, me
BCTyIIasi B KOHTAKT C COODIIIECTBOM, HO, BCTYIIMB B HET'O, BB CMOJKETE CYII[e-
CTBEHHO 000TaTUTh CBOM OIIBIT.

fBinsgeTrech U Bbl HAUMHAIONINM II0Jb30BaTeJIeM WU VK€ ONBITHBIM CIIe-
IIUaJNCTOM, PECYPCHI, JOCTYIIHBIE HA Beb-caiite hitp://www.freebsd.org,
OecumcJieHHbIEe CIMCKM PAaCCBLIKU, PerMOHAJNbHBLIE T'PYIIILI I0Jbh30BaTe-
Jeit m KoH(MpepeHIIUN CTAHYT AJI Bac HEONEHMMBIMU MCTOUYHUKAMU WH-
dopmanuu. Ilossuica Bompoc? IIpocTo oTmpaBbTe IHUCHBMO Ha aapec



questions@FreeBSD.org, u onuH uiu 60Jiee U3 COTeH J0OPOBOJILIIEB HelIpe-
MEHHO OTBETAT BaM. XOTHUTe IMoAPoOHee Y3HATH O HOBBIX BO3MOKHOCTSAX
oynymux Bepcuit FreeBSD? O6paTuTrech K e:KeKBapTaJbHLIM OTUYETAM IIPO-
eKTa, YNTaNTe CIUCKU PACCBLIKU IJA Pa3pabOTUMKOB WJIN TMPUCOETUHI-
Tech K KaKOM-/1160 N3 MHOTOUNCIEHHBIX PEerMOHAIbHBIX KOH(EPEeHIIn 10
BSD — K MOMEHTY HAIIMCAHUA 3TUX CTPOK O0BABJIEHO, HAIPUMEP, O HOBOM
roHpepeniuu BSDConTR B Cramb6y.ie, Typiius.

ATU pecypchl — pe3yabTaT JeATeabHOCTH mpoeKkTa FreeBSD u ero coobrre-
cTBa, 0OJIBIIIOrO YMCJIA OTAENbHBLIX JIIOLEH M KOMIIAHWH, a TaKMKe HEeKOM-
Mepueckoii oprammsanuu FreeBSD Foundation, koopamaupyromei pu-
HAHCHPOBaHNE, OCYIIECTBIISIOIIEH IOPUINUECKYIO MOAAEPIKKY U MOAe DK -
Ky pa3paboTKu U JIesATebHOCTU coobiiecTBa. Kuura Maiikjga mpemocTas-
JISeT HAUMHAIOIUM [10JIb30BATEISIM BO3MOKHOCTD ITPUOOIIUTHCA K OMBITY
COO0O0IITeCTBA U CTATh €T0 AKTUBHBIMHY UJIeHAMMU.

FreeBSD — sTo mporpamMMHOe obeclieueHUe, PACIIPOCTPAHAEMOE C OTKPHI-
TBIMU UCXOTHBIMU TEKCTaMU, JOCTYIIHOE AJIA 6eCIIJIaTHOTO UCIIOIh30BaAHUA
u pacupocTpaHeHusa. [Tomorasd B moagep:KKe UIN faske pa3paboTKe, BBI MO-
JKeTe BHECTH CBOIO JIEIITY B 3TOT IIPOEKT U CIOCOOCTBOBATH HAJIbHEHIIEMY
pocTy coobIiecTBa.

HeBaskHo, HaunHAaeTe JIX Bbl TOJIbKO 3HAKOMUTHLCA C HOBOI CHCTEMOM WU
yoKe SIBJIAeTeCh ONBITHBIM CHEI[UAJIUCTOM, I YBEPEH, UTO Bl 3aX0OTHUTE BCE-
rga umMeTh y ceda mog pykoit kaury «FreeBSD. ITogpo6HOE pyKOBOACTBO» .

Pobepm H. M. Yomcon (Robert N. M. Watson ),
Yjlen OCHOBHOIL zpynnbt padpabomuuros FreeBSD,
npesudenm opzanusayuu FreeBSD Foundation

KembOpumx, Beaukobpuranus
cearsabps 2007 roma
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bnaropapHocTu

Xouy BHIPa3suTh HPU3HATEJIHLHOCTH BCEM UyieHaM coobiecTBa FreeBSD 3a
UX HeJeTKUil TPy, IPeJaHHOCTD U ApYysKeaooue. CoobIecTBO cracaio Me-
HsI MHOI'O pa3, M A pajl BO3MOYXHOCTH OTBETHUTH 0JIarOJapHOCTBIO. B HeMm
€CTh HECKOJIbKO UeJIOBeK, 3aCIyKUBIITNX 0COOYIO TPU3HATEIbHOCTD.

Oyr Baprou (Doug Barton), Kepu Hssuc (Ceri Davies), Anexc Hdomnpe (Al-
ex Dupre), Makc Jleitep (Max Laier), Anexcauap Jleiimuurep (Alexander
Leidinger), Pemko Jlogaep (Remko Lodder), Beano Puc (Benno Rice), Tom
Poxc (Tom Rhodes), I'te6 Cmupuos (Gleb Smirnoff) u Po6ept Yorcoun (Ro-
bert Watson) — Bce oHU npeJcTaBUIN IeHHbIE 3aMEeUYaHUs 110 9TOH KHUTe.
KT0-TO M3 HUX uMTAJ OTJE/IbHBIE IVIABLI, 00J1a4asa O0raThIM OIIBITOM II0 BhI-
OpaHHBIM TeMaM, APYTHe HOJHOCTHIO IIPOUYUTAIN BCIO PYKOINCH, HE3aBUCH-
MO OT YPOBHA cBomX mo3Hauuit. Yuiako Byar (Wilko Bult) me Toabko cae-
Jaj 0030p ATOIf KHUTH, OH JOOPOBOJIBHO coryacuiics Ha ato ere B 2001 ro-
Iy, BBITIOJIHUB 0030 Bcero nmepBoro usaanusa. OH oIpeesIeHHO 3aCay KuBa-
eT Harpaasl 3a moctoaHcTBo! [»xoH Boagyun (John Baldwin) mpekpacuo
COPABUJICS C OKOHYATEJIbHBIM TEXHUYECKMM pPeIeH3NpPOBAaHWEM KHUIH,
BBLJIOBUB 0OJIBIIIOE UKCJIO CAMBIX PA3HOOOPA3HBIX, MAJI03aMETHBIX U IBHBIX
omnbok. Bee omubK Yy B 9TOI KHUTe SOIYII[eHBI MHOM HECMOTPS Ha BCe YCHU-
JINSA DTUX JIOAe.

51 xoren 661 mobnaromaputs [asuga Boiiga (David Boyd), Hasuga O’Bpaii-
eua (David O’Brien) u Yuako Bynara (Wilko Bulte) 3a mpegocrasiaernHoe
pasHoOOpasHoe anmapaTHoe obeciieuenne, KOTOpoe IMTOMOTJIO MHE HAIIKCATh
oty KHuUTy. Ocoboe cnacu6o Marty Onaugepy (Matt Olander) ns kommnaunuu
iXSystems, KoTophIil mepemas MHe cepBep Ha 0ase mpoiieccopa amd64,
B KOTOPOM s JeHCTBUTEJbHO, deiicmaumeibHo Hy K aalcsa. 'oBops 00 amma-
PaTHBIX CpeACTBaX, Korma paboTa Haj 9TOM KHUTOHM ysKe IOAXOINIa K KOH-
Iy, A 3aJaBaJICS BOIIPOCOM — KaK MHE IIOJIyYUTh OIIUOKY B sIpe, YTOOBI Ha-
nucaTh O Hell B mocjaenueii raase. baarogapsa Crorry Jlonry (Scott Long)
MHe yIaJIOCh IIOJYUYUTh TaKYIO OIINOKY, 11 A CMOT HamucaTh riasy 21.

Kak Bcerma mapau u3 No Starch Press mpekpacHo IOTpyAMINCH HAJl TEM,
uTOGHI ATa KHUTA IoMaJia K BaM. BbI Bce 3ac/Iy»KuBaeTe XOPOIIIero OTuycKa
3a JIOJITOTEePIIeHUEe, MPOABJIEHHOe KO MHe — coobiure, Buity, uTo s Tak
ckasay. TouHO TaK Ke AJTUTESHHOT'O OTAbIXA 3ACJIYKUBAIOT COTPYLHUKHU
IIKOJIBI KUTAaCKUX 60eBBIX MCKYCCTB. K coskajgeHmio, Temepb, KOraa sTa
KHUra 3aKOHYEHA, I CMOT'Y TPOBOUTH HEKOTOPOE BpeMs Ha IIMHOBKAX, TaK
YTO UM HE YAACTCA OTAOXHYTH OT MeHs. MI3BuHuTE, pebsra.



U xax Bcerga A mpusHaTeseH Moel :kKeue JIus 3a To, 4TO, MOKA A 3aKaHUU-
BaJI paboTy HaJ 9TOl KHUTOI1, OHA He MOAJaJIACh UCKYIIIeHNIO CTYKHYTEh Me-
Hs I10 TOJIOBE U IIOXOPOHUTEL MEHSI BMECTEe C MOMM HOYTOYKOM 3a rapaskoM.
Ona nmposiBuJIa HeoObIUaiHOE TepIieHne, OKUAAT, KOTa A 3aKOHUY U CMOT'Y
HaKOHEIl BBIHECTH MYCOP, KOTOPBIHA HAKOIIMJICSA C MapTa IPOIILIOro Iroja...

Maitika JIykac (Michael Lucas)

Cenr-Kiuep lIlops, Muuurau
ceuTss6ps 2007 roga



BeepeHwve 21

BBepeHue

Hobpo mo:xanoBaTh Bo «FreeBSD. ITogpo6HOe pyKoBOACTBO»! OTa KHHUTra
mpegHasHaueHa AJIA CHUCTEMHBIX aJMHHKICTPATOPOB, ¥ KOTOPBIX Haspesa
HeoO0XOAMMOCTh B cOOpKe, HACTPOlike W YIpaBJIeHUU CEepPBepoB, padoTaro-
mux nox ymupasienueMm FreeBSD. Kpome Toro, xHura 6ygeT mHTepecHa
TOJIL30BATENAM, COOMPAIOIIMMCA 3alyCcKaTh 3Ty CHCTeMY Ha CBOUX Ha-
CTOJNILHBIX KOMIBIOTEPaxX, HA cepBepax W Ha 0e3qMCKOBBIX pabouymx CTaH-
nuax. [IpounTaB KHUTY, BBl CMOKeTe MCIO0JIb30BaTh FreeBSD mia mpemoc-
TaBJIEHUSA CETEBBIX CEPBUCOB. BBl HayunuTech yIpaBIATh cucTeMamu Free-
BSD, nogzep:kuBaTh UX U HaKJaILIBATh «3allJIATKU» . BbI moayuuTe 6a30-
BOE IIpe/icTaBJIeHUE O paboTe B CeTH, 6€30IIaCHOCTY CUCTEMBI 1 YIIPABJIEHUN
nporpaMMHBIM obecneuenueM. B KHure oocy:kaaercsa FreeBSD Bepcuu 7.
Ha MomeHT BBIXOZA JaHHOM KHUTH 3Ta BePCUA PEKOMeHAOBaHa IJIA IINPO-
KOT'0 MKCIIOJIb30BaHUA. BoJbIllasg YacTh KHUTHU TaKKe NPUMEHuMa s
TIPEeAIIeCTBYIOIIUX U IIOCIeAYIOIINX BePCUIA.

Yto Takoe FreeBSD?

FreeBSD — a0 omeparnuonHnasa cucrema, mogoouas UNIX, koTopas cBobos-
HO mocTynHa B MutepueTe. OHa IITUPOKO IPUMEHsSIETCA B KOMIIaHUAX -IIPO-
Baiiepax ycayr MIHTepHeTa, BO BCTPOEHHBIX YCTPOMCTBAaxX U B JIIOOOM IpYy-
TOM MecTe, Tle BaskHa Hame:KHocTh. OmHakabl FreeBSD uymecubiM o6pa-
30M IIOSABUJIACH B IHTEepHETE MOJHOCThIO chOPMUPOBAHHAS, ITOPOKICHHAT
HeOBbIBAJIBIM MHTEJJIEKTOM ee CO3JaTe . ITO IIyTKAa, IPaBaa BRITJISINUT Ha-
MHOTO BHymuTeabHee. Onepamuonuas cucrtema FreeBSD — ato pesyabraT
HeIIPepLIBHOTO, B TeUueHMe 00Jee TPUAIIATH JIeT, Ipoliecca pa3paboTKu, Hc-
caenoBaHUi u JoBoAKMU. McTopus Havasiachk ¢ mpoexkta BSD, B 1979 roxy.

BSD - 6a6ywika FreeBSD

Muoro ger Hasan komnauuu AT&T moTpeboBaioch COGCTBEHHOE, CIIEIIHA-
JU3UPOBAHHOE IMporpaMMHoOe obecreueHue A Befenusa 6usHeca. OgHaxko
OHA He mMeJIa IIPaBa BTOPraThCs B KOMIILIOTEPHYIO HHAYCTPUIO U IO3TOMY
He MOTJIa IIPOJaBaTh CBOE IIporpaMMHoe obecrieuenue. B pesyabrate AT&T
IIPeIOCTAaBUJIA PA3JINYHbIE KYCKM IPOrPAMMHOIO O0ECIIEUEHUS W ero KC-
XOJHBIN KOJT YHUBEPCUTETAM 110 OUeHb HU3KOU IleHe. Y HUBEPCUTETHI CMOT'-
JIA COKOHOMMTE CPEACTBA, MCIOJL3YsI 9TO IPOrpaMMHOE OOecIieueHre BMe-
CTO IIPEeAJIaraeMoro mo KOMMEPUYECKHUM I[eHAM, a CTYAeHThI YHUBEPCUTETOB
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TOJIYYUJIN TOCTYI K OTJIMYHOU TexXHoJioruu. OHM MOTJIM YMTATh UCXOTHBIN
KoJ u usaydaTh ero padory. Bsamen AT&T monyunna 6ecniaTHyO ILI0OIIAL-
KY ISl 9KCIIEPUMEHTOB U IIOKOJIEHUE CIEeIMAJIUCTOB IO BHIUUCIUTEIbHON
TeXHUKe, BeIpociiux Ha obopynosanuu AT&T. Bee 6b11u moBosibHBI. CHc-
Tema UNIX ObLyia caMbIM M3BECTHHIM IIPOTPAMMHEIM OOecIieueHUeM, pac-
IPOCTPaHsAEMBIM 110 9TOMY IIJIaHy JUIeH3UPOBAHUS.

Ucxognasa cucrema UNIX ob6samasa maccoil HeZOCTATKOB B CPaBHEHUU
C COBpEeMEeHHBIMU OIePaIluoOHHbIMY cucTeMaMu. OJHAKO THICAYY CTYAEHTOB
WMeJH JOCTYII K UCXOAHOMY KOOy, a COTHAM IIpenofaBaTejeii Tpe6boBaInCh
WHTEepeCcHBIe MTPOEKTHI AJIA UX CTyAeHTOoB. Korga mporpamMmbl Besiu cebsa He
TaK, KaK 0KUIAJIOCh, UJIN B cCAaMOIl OllepallmoOHHOI cucTeMe OOHAPY KUBAa-
JUCh KaKue-I1n00 OIInOKI, TO BCe, KTO paboTajJ B CUCTeMe JeHb 3a JHEeM,
MMeJU BO3MOKHOCTDH ¥ CTUMYJI MCIIPABUTD 9TH HEJOCTATKU. Biaarogapsa nx
yeuauam cuctema UNIX Obla BcKoOpe yJIyUIlleHa U B Hell IIOSIBUJINCH MHO-
Tve BO3MOYKHOCTH, KOTOPHIE cefiuac Mbl BOCIPUHUMAEM KaK HEeUTO CaMo CO-
6011 pasymerolreecsa. CTyneHThI J0OABUJIN BO3MOKHOCTD YIIPABJIATH 3amycC-
KoM mporpaMM (ynpasgnenue 3adanusamu, job control). @aiinoBasa cucrema
UNIX S51K moBoamia m0 cjie3 CUCTEMHBIX aJMHUHUCTPATOPOB, IIO3TOMY
OHU 3aMeHuJIU ee (aiimosoil cucremoii Fast File System, BosmoskHOCTH KO-
TOPOU IIepeKOUYeBaIN BO BCe COBpEeMEHHEBIE (DailjIoBble CUCTEMBI. 3a MHOTUE
TOAbI OBLIO HAIMCAHO 0OJBIIIOE YMCJO IOJEe3HBIX MPOrpaMM, IIOCTEIIeHHO
3aMeHUBIINX IeJible 0JI0KK oneparnouaHoii cucrembl UNIX.

T'pymnnoa mo ucciegoBannio KoMmnbioTepHbIx cucTeM (Computer Systems Re-
search Group, CSRG) KanudopHuiicKoro YyHHBEPCUTETA, YIACTBOBABIIAA
B 9THUX YCOBEPIIECHCTBOBAHUSIX, CTAJA [EHTPAJILHBIM XPAHUJINIIEM yIyd-
menuit koga UNIX. I'pynna CSRG cobupasia usmMeHeHUs, OIleHUBaJIa UX,
yIIaKoBbIBaJia 1 GECILIATHO mepesaBaia cOOPKU BceM 00JIafaTesaM geicT-
pureabuoit aunensuu AT&T UNIX. Kpome Ttoro, CSRG coTpynauuaia
C yIpaBJeHUEeM MePCHeKTUBHBIX MccaemoBaTeabckux mpoeKkToB (Defense
Advanced Research Projects Agency, DARPA) c menbi0 peajusainiuu
B UNIX pasH000pasHbIX PYHKIIMOHAJIBHBIX BOBMOYKHOCTEH, TAKNX KaK CTEK
npotokosoB TCP/IP. ToroBasd KOJIEKIINA IPOTPAMMHOTO obeclieueHusa
noayunia HasBauue Berkeley Software Distribution, mau BSD.

ITonbsoBatenu BSD 6pasiu mporpaMMHOe obeciieueHre, yIyUIaal ero u 3a-
TeM BO3Bpalllajam cBou HapaboTku oopatHo B BSD. Cerogusa mMbl cuuTaeM
TAKOM cII0CcO0 CTaHIAPTHLIM IJIS Pa3paboTKU IIPOTPaMMHOTO o0ecIieueHu
C OTKPBLITBIMHM UCXOJHBIMHU TEKCTaMU, HO B 1979 rogy oH cTaj peBOJIIOIIU-
oHHBIM. PaspaboTka 6bl1a gosroii. [TocmoTpeB HA nHGOPMAIINIO 00 aBTOP-
CKUX IIpaBax cTapoii cucremMbl BSD, MOKHO YBUAETH CIeAYIOIIee:

Copyright 1979, 1980, 1983, 1986, 1988, 1989, 1991, 1992, 1993, 1994
The Regents of the University of California. All rights reserved.

Ha, 15 jmeT paboThI — 9TO B pa3paboTKe MPOorpaMMHOT0 obecmeueHn Ieias
JKM3Hb. KaK MHOTO UacTei omrepanoHHON CUCTEeMBbI He TOJIbKO IPOIOoIKa-
IOT HCIIOJIb30BATBHCSA, HO M AKTHUBHO Pas3pabaThIBAIOTCS IIO IIPOIIECTBUU
15 mer? Ilo cylmecTBYy, B OpurnHajJbHyl0 cuctemy BSD 6blio BHeEceHO
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CTOJIbKO M3MEHEHHI, UTO 3a 3TH I'OALI IPOU3OIILIA IIOUTH IIOJHAS 3aMeHa
opurnHaJgbHOro Koxa UNIX xomom, codmanabiM corpyasaukamMu CSRG u ux
nomomtaukamu. Ot nmpoaykra AT&T ocramock coBceM maJio.

B komnie xoumos puuancuposanue CSRG mpexpaTujaoch M CTaJ0 oue-
BUAHLIM, UTO AaJibHelilllee pa3dBuTue npoekTa BSD moaAX0aAUT K KOHILY.
B 1992 roay mocjie HEKOTOPBIX CIIOPOB B Heapax KamupopHUiicKOro yH1-
BepcuTtera Ko BSD Obl1 OTKPEIT IINPOKOI nybanke. Takas mepemaua mpas
moJIyumniia Ha3Bauue JuiteHsuu BSD.

JInueH3una BSD

Kox BSD cTaJ focTymeH BceM JKealoluM Ha, IoKaJIYi, CAMBIX JIU0epaib-
HBIX YCJIOBUAX B UCTOPUHU Pas3pabOTKU MporpaMMHEOro obecrmeuenusa. Cero-
JIHS OCHOBHBIE ITOJIOMKEHUA JUIeH3UN BRITJIALAT TaK:

e He zaaBasdaiiTe o TOM, YTO BbI HAIIMCAJIUA 3TOT KOJI.
e He o0BuHsAIITEe HAC 3a OIMINOKYM B KOJE.
e He ucmonb3yiiTe Hallle UM IJIA ITPOABUIKEHUA CBOETO IIPOAYKTA.

ITO 03HAYAET, UTO BEI MOXKETe JIeJIaTh C UCXOIHBIMU TeKcTamu BSD Bce, uto
yroguo. (IlepBonauanbuass jumensus BSD TpeGoBana ymomuHaTh 006 mC-
MOJB30BAHUY ITPOTPAMMHOI0 KOZa, BBIMYIIIEHHOT'O HA OCHOBE JIUIIEH3UU
BSD, HO mo3amee aTo TpeboBaHMe OBLIO CHATO.) B Heil HeT gake TpeboBaHUA
IeJUTHCSA CBOMMU M3MEHEHUSMH C aBTOpaMu IepBoHAuUaJbHOro Kozma! Jlio-
001 sKeJslalOIIUI MOXKET CBOOOLHO BKJIIOUATh Koj BSD B mareHTOBaHHBIE
IPOAYKTHI, GecIlIaTHBIC MPOAYKTHI 1 MPOAYKTHI C OTKPBLITHIM UCXOIHBIM KO-
nom. Kox BSD mo:kHO pacmedaTaTh Ha nmepdoKapTax U IOKPBITh UMU JIy-
skaiiky. Xotute BuInycTuTh 10 000 KOMIaKT-IUCKOB € OIIePAIlMOHHOM CucC-
temoit BSD u mogaputs ux cBouM apysbam? Ilokanyiicra. Horga mpu 06-
cysxnenuu aunensuu BSD ynomuHaaercs He «copyright» (aBTopckoe mpago),
a «copycenter» (KOIUPOBAJILHBIN IIEHTP) — «BO3bMUTE 9Ty JUIEH3UIO B KO-
IMPOBAJILHBIN IIEHTD U HalleuaraiTe Ajsa ce0da HeCKOJIbKO Konuii» . Heymu-
BUTEJIbHO, YTO HEKOTOPLIe KOMITaHMM, HampuMep Sun Microsystems, Tak 3a
Hee YXBaTUJINCh — OHA OecIiaTHa, HaJesKHa 1 O0JIBIITOe YUCII0 TUILIOMUPO-
BaHHBIX CIIEI[AJINCTOB NMEET OIIBIT Pa0O0ThI ¢ Heit. CeruaabHO AJIA UCIIOIb-
s3oBanus npeumyinects BSD UNIX 6bL1a gaske cosmana komnanus BSDi.

CocrasaHune AT&T/CSRG/BSDi

Haxxe B amoxy paciiBera CSRG pab6ora mag UNIX B AT&T He mpekparia-
nack. AT&T npunumasa pacupoctpausemble Kycku BSD UNIX, unTerpu-
poBaJa co cBoeii cuctemoit UNIX, a 3aTeM cHOBa Ilepe/jaBajia mOJIYUMBIINI-
cs pe3yJIbTaT YHUBEPCUTETAM, KOTOPbIe BHOCWJIM 3TH yjaydlneHus. Taxoit
TOAXO0J IpeKpacHo cebsa 3apekoMeHmoBas, moka AT&T He pacnanach u oopa-
30BAaBIIUMCA KOMIIAHUAM He HOJYYWJIN paspelleHne KOHKYPUPOBAThH Ha
peIEKe mporpamMMHOro obecrieuernud. ¥ AT&T 6v11a ofHa 3HAUMTEIbHASA CO0-
CTBEHHOCTH: BEICOKOKJIACCHAA OIEPAIIIOHHAA CUCTEMA, KOTOpas ObLiIa OTjIa-
JKeHa ThICAYaMU CIIEIIHAINCTOB CO BCETO MUpPa. JTa OIEpAIIOHHAA CUCTEMA
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001a1a1a MHOYKECTBOM IT0JI€3HBIX (DYHKIIMOHAJIBHBIX BOSMOYKHOCTEM, TAKUX
Kak HeOOoJIbIIINe, HO JOCTATOYHO MOIITHBIE KOMAaHIbl, COBpeMeHHasA (aitoBas
cucTeMa, BOBMOYKHOCTD YIIPABJIEHUA 3aJaHUAMU U CTeK IIPoTokosoB TCP/
IP. AT&T o6pasoBasa cBoii punmait, Unix Systems Labaratories (USL), ko-
TOPBIH cTas yenelrHo npoaaBaTh UNIX nmpeanpusaTusaM 3a 60JIbIIne TeHbIH,
HOAAEPIKUBAsA IIPU 9TOM OTHOIIEHUA C YHUBEPCUTETaAMU, KOTOPHIE U IIpe-
JIOCTaBUJIM €l TAaKYIO yCOBEPIIIEHCTBOBAHHYIO ONIePAIlIOHHYIO CUCTEMY.

IIyO6mmuHBIA «BBIITYCK» IporpamMMHOTO Koma BSD, mpoBeneHHBIN BepKiu
B 1992 roay, GBI ¢ GOJIBIITIM HEYAOBOJILCTBHEM BeTpeueH Komuanueit USL
(UNIX System Laboratories). IToutu cpasy ke ee mIpeACcTaBUTEJIN BEI3BAIU
HECKOJILKO (DMPM II0 IPOM3BOACTBY IIPOTPaMMHOTO obeciieueHus (B YaCTHO-
ctu, BSDi) n yauBepcuret B cyz. B orBer Kanmudopuuiickuit yHuBepcuTeT
yrBep:kpas, uro rpynna CSRG cobpana cucremy BSD 6iaromapsa BrJagy
TBHICSY CTOPOHHUX Pa3paboTUNKOB, He nMelomux oTHomieHusa K AT&T, u mo-
STOMY TO, UeM IbITasach pacuopsaskarsesa AT&T, aBidgeTca HHTEIIEKTYaIb-
HOIi co6cTBeHHOCTRIO rpynnbl CSRG.

ATOT cynebHbIN ImPoIlece MOOY AN MHOTUX IOJYYUTH Komuio BSD, uT0o0BI
caMUuM IIOCMOTPETh, 13-3a UeT0 pasropejach IITyMUxa, B TO BpeMA KaK Ipy-
Tve KOMIIAaHUY CTAJIU CO3IaBaTh HAa eT0 OCHOBE CBOU IIPOTPAMMHBIE IPOIYK-
Tel. OJHUM 13 TAaKUX OPOAYKTOB cTaja cucrema 386BSD, KoTopas co Bpe-
MeHeM oOpasosaia aapo FreeBSD 1.0.

B 1994 roxy mocie AByXJIeTHUX pas3dUpaTesbCTB afBOKaThl KaaudopHuii-
CKOT0 YHUBEpPCHUTETa NOKasajii, YTO 3HauuTeJbHasdA dacTh Koma B AT&T
UNIX pmeificTBUTEIHLHO MOTJIA OLITH B3sSTa IIOUTH HAaBEPHAKA TOJIbKO u3 BSD,
a He HaobopoT. Xy:xe Toro, komunauud AT&T paxTruecku HapyImia yc-
JgoBud aunieasuu BSD, mapymus aBTopckue mpasa rpynnsl CSRG Ha daii-
JIBI, KOTOphIie ObluM BKJIToueHBI B cocTaB UNIX. (Kommanusa moria Hapy-
IIATh CAMYIO JUOepaJbHYyI0 B MUDPE JIHUIEH3UIO TOJBKO IIpegHaMepeHHO!)
HcrouHnKoOM pasHOTJIaCUH OBIIN BCETo MOJIAI0KUHEI (haitaoB. YToObI m0JI0-
KUTh KOHEIl 3TUM cliopaM, komnaHusa USL momapuiia yacTb 9TuUX (paitioB
BSD, zamnaTeHTOBaB OoCTAJIbHEBIE.

ITocie Toro xak Bce yTUXJ0, ObLIAa BeinyIieHa HoBasd Bepcus BSD UNIX mox
HasBaHueM BSD 4.4-Lite. Ilocnenyroiiee o6HOBIeHUE, cuctema BSD 4.4-
Lite2, aBnserca 6a0ymikoii Tekyiero xoga FreeBSD, a Tak:ke mpaponau-
TeJbHUIIe MHOTUX APYTHUX OIlepaIlioOHHBIX cucTeM ceMericTBa BSD.

PoxxpeHue FreeBSD

OpuuM us paHHuX goctmkeHuil BSD crana cucrema 386BSD — Bepcus, Ko-
TOopas MorJia paboTaTh Ha HeJOPOTuX IIpolieccopax cepumu 386.! B pamkax
npoekTa 386BSD cucTema ObLiIa 6J1aT0IIOJYUHO IIepeHeceHa Ha IIPOIeCCOPhI
Intel 386, HO Ha sTOM majbHelIIee pa3BUTHE IIPOEKTA OCTAHOBMUIOCK. Io-

1 B TO BpeMA KOMIBIOTED CTOMMOCTBHIO HECKOJIBKO TBHICAY HOJIIAPOB CUUTAJICH
oueHb HejoporuM. CoBpeMeHHad MOJIOE Kb He IIEHUT TO, YTO el J0CTaJIOoCh.
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cje Iepuoja 3acTos IpyIIa mojbs3oBaTteineil 386BSD pernusia camocTos-
TeJbHO IPOAOJIXKUTh pasBUTHE U co3aaTh FreeBSD, uTo6bI MMETH BOZMOK-
HOCTB ITPOJOJIXKATh COBEPIIIEHCTBOBATD OllepaIMoHHYyI0 cucTemy. (OgHOBpe-
MEHHO eIlle HeCKOJbKO IPYIII HAaYaJau paboTy HajJ CBOMMU IIPOEKTaMM, OC-
HoBaHHBIMU Ha 386BSD, 13 KOTOPHIX BRIXKMIIA TOJABKO cucTeMa NetBSD.)

Cucremst 386BSD u FreeBSD pactyT us Beimycka BSD 1992 rona, crasiie-
ro npuumHOu cynebHbBIX cmopoB ¢ AT&T. B pesynbraTe saTux pasbupa-
TEeJILCTB BCE II0JIb30BaTEJIN OPUTHHAIBbHOM Bepcuu BSD Ob1IM BEIHYKAEHBI
MOJIyYaTh paspellleHre Ha IIPOU3BOACTBO JIOOBIX MTPOAYKTOB, OCHOBAHHBIX
Ha BSD 4.4-Lite2. Cucrema BSD 4.4-Lite2 He 6bl1a 3aKOHUYEHHOII omepa-
IIMOHHOW CHCTEMOI, B YACTHOCTU, M3-3a TE€X HECKOJbKUX (paijioB, OCTAB-
IMIUXCSA B MHTEJLIeKTyanbHoi coocTBenHoCcT AT& T, KoTOophle numesn upes-
BBIUYAMHYIO BasKHOCTh M5 (QYHKIIMOHMPOBaHUA cucTeMbl. (B KoHIle KOH-
OB, ecJiu ObI 3TU (aiiiabl He Ob1Iu TaK BasKkHBI, AT&T He crama 651 u 6ecrio-
koutbces!) I'pynmna paspaborku FreeBSD npuiokuia oTuasgHHBIE YCUJINS,
yTOOBI 3aMEHUTH HeJlocTatoIe Gaiabl, 1 BCKOpe Oblia BRINYIIeHAa BePCUsI
FreeBSD 2.0. C Tex mop pasBUTHE CUCTEMBI IIPOJOJIKAETCS.

Cerogus FreeBSD mpumensiercss mo BceMy MUpPY HauboJjee 3HAUUTETHHBI-
MU ¥ 3aMETHBIMU KOMIIAHUSIMU, AeSTEJIbHOCTh KOTOPBIX cBA3ana ¢ uTep-
"HeroMm. Komnaums Yahoo! moutu mosmsocTh0 paboTaer Ha cucremax Free-
BSD. IBM, Nokia, Juniper, NetApp u MHOrMe Apyrue IPOu3BOAUTEIN All-
MmapaTHBIX CPEACTB MPUMEHAIOT ee BO BCTPOEHHBIX CUCTEMAaX, XOTs 00 3TOM
Jaske TPYOHO moragarbesi. IIo cylmecTBy, ecau KOMIIAHMU HeoOXomuma
cepbesHas IMoJjoca mponyckanusa B VHTepHeTe, OHA HaBEePHSIKA 3allyCKaeT
FreeBSD unu npyryio cucremy us cemeiicrea BSD. Mammuuabsr FreeBSD ok-
PysKaioT Bac; BLI IPOCTO HE BUANTE UX IIOTOMY, UTO aBaAPUM HA HUX CJay4a-
1oTcA penko. OCHOBOM HaIEKHOCTU CUCTEMBI SIBJISETCSA I'PyIIa paspabor-
YHUKOB U COOOIIIECTBO OJIb30BaTe el, KOTOPhIE CYTh OJHO U TO JKe.

Pa3paboTka FreeBSD

CyimecTByeT crapas IOTOBOPKA, COTJIACHO KOTOPOIl yIpaBJjieHre IIporpam-
MUCTaMU IMOJO0HO BBITYJIY I'PYHIILI KOTOB. HecMoTps Ha TOT aKT, UTO pas-
paborunku FreeBSD pas6pocaHBI II0 BceMy MHPY U T'OBOPSAT Ha PasHBIX
sABBIKaX, OHU OTJINYHO PaboTalOT BMECTe B cOCTaBe efUHOM KoMaHABI. OHU
00JIbIlle HAIIOMUHAIOT CEMbIO JIbBOB, UeM IPYyINy KOIlleK. U, B OTJiMume OT
HEKOTOPHIX IPYTUX IMIPOEKTOB, BcA paspaboTrka FreeBSD BeneTca oTKPHITO.
Cucremy paspabaThIBalOT TPU I'PYIIBI: co3maTeau (committers), momorrr-
HuKHU (contributors) u momn3oBatenu (users).

Co3patenu

Ceromusa B coctaB KomaHAbl FreeBSD Bxogutr moutu 500 paspaboTumKOB,
uiu cos0amedieit. OHU UMEIOT JOCTYII Ha UTeHMe/3aCh K OCHOBHOMY PeIo-
suTapuio ucxogHoro koxa FreeBSD u moryr paspabaTbIiBaTh, OTJaKHUBATD
U yJIyUIIaTh JJI00YIO YacTh Kojia 1o cBoeMy yeMmoTpeHuto. (Tepmuu committer
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MIPOMU3OIIIE]I OT AHTJIUHCKOT0 commit — mepeaaBaTh UM BHOCUTh U3MEHeHU s
B MCXOAHBIN Koz.) JIfoOble 3MeHeHUA NCXOLHOT'O KOa MOTYT BEIBECTU CHC-
TeMy U3 CTPOs, CAeJaTh ee HepaboTOCIIOCOOHOI, IT09TOMY Ha ILJIeUM CO3aTe-
JIel TSAXKUM I'PY30M JIOMKHUTCA OpeMs OTBETCTBEHHOCTH 34 CBOU AEMCTBUA.
Cospmarenu oTBeuaroT 3a coxpauenne FreeBSD B pab0oToCIIOCOOHOM COCTOS-
HUU, OHU CJEIAT, YTOOBI HoOaBeHre HOBBIX BO3MOJXKHOCTEMH, 10 KpaiiHeit
Mepe, He IPUBEJIO K HAPYIIeHUAM U OIEHUBAIOT «3allJIaThl», IIOJyYaeMble
OT Ipyrux cosgaresieii. BoJbITMHCTBO PaspabOTUMKOB SBJSIOTCSI J00OPO-
BOJIBIIAMY — JIUIIIb HE3HAUMWTEJNbHAd UX YaCTh IIOJYYAIOT OILJIATY 3a CBOM
YCepAHbBINA TPYH, GOJBITUHCTBO JKe APYTruX 3apabaThiBaioT cebe HA »KU3HbD,
3aHHMAasACh Apyroi padoroii. Hanpumep, Komnauus Intel HaummaeT cosma-
TeJIsA, YTOOBI yOeIUTHCS, UTO CeTeBble KapThl Intel mpaBuiabHO mOAmEPKUBA-
forcsa B FreeBSD. Cucrema FreeBSD umeeTt 60JIbITIOH aBTOPUTET CPEAN KOM-
MaHunii, UMEIOINX OTHOoIlNeHne K MuTepuery, mosTromy Intel Gecroxourcs
0 HaJIe’KHOI paboTe CBOMX CETEeBLIX KapT B ATOM OIIePAI[MOHHOM CUCTEME.

Yro6bl MPUCOEAUHUTHLCA K IIesane paspadboruuro FreeBSD, mocraToumo
MOANMCATECA Ha IIOUTOBYIO pacchliKy FreeBSD-hackers@FreeBSD.org,
COZepPKAIIYIO OOJBIIYIO YaCTh 00CY:KJeHUN TEXHUYECKUX BOMPocoB. Tex-
HUYEeCKMe BOIPOCHI Pas30bUTHI Ha 0OoJiee CHeIHMaJIU3UPOBAHHBIE ITOYTOBBIE
PacCCBHLIKM — HAIIPUMep, pa3paboTKa CeTeBBIX CIYyKO o0cykgaerca B Free-
BSD-net@FreeBSD.org.

Pa3 B HeCKOJILKO JIeT KOMaH/a co3aaTesieil BLIOMPaeT HeCKOJIbKO UeIOBeK,
KOTOpBIe OyAyT UTPATh POJIb OCHOBHOI KOMAaH/bI, uiu fJdpa. apo urpaer
BasKHYIO POJIb, KOTOPaA IIOPO HEJOOIEHUBAETCS M HeIIPaBUJIbHO TOHUMA-
ercs. SIapo TeopeTuUecKu OTBEUAET 3a yIpaBjieHHe BceM KomoM FreeBSD,
HO Ha IPaKTUKe 3aHUMAETCS DPeIIeHNeM CIIOPOB U KOH(MJINKTOB, BO3HU-
KaoInx MexXAy cosmarensamu. Kpome Toro, sapo IpUHUMAET HOBBIX UJje-
HOB B PAALI co3haTesell 1 AeJIeTuPyeT OTBeTCTBEHHOCTD 3a KPYIIHbIE YaCTU
FreeBSD oTaenbHBIM JHUIIAM U IPyIIIaM paspaborunkoB. Hampumep, aapo
IeJleTUpyeT yIIpaBJlieHle MOPTaMU W CHCTEMOIi MaKeTOB CIeUaJbHO CO3-
TaHHOII KOMAaHIe YIIPaBJIeHua IopTaMu. IApo He ompeaeiaeT apXuTeKTyp-
Hble HampaBieHuA pasButud FreeBSD u He ompenenseT mpoieqypHbIe BO-
TPOCHI — TAKOTO POJa PelleHnsI TPUHUMAIOTCA OOIIIUM T'0JOCOBAHUEM CO3-
nmatesieii. Ho kak OBI TO HU OBLIO, AAPO BBIABUTAET CBOU IPEIIOKEHUA, H0-
OuMBaeTCs ONpeleSIeHHBIX PEIIeHUH 1 UTPAaeT BIOXHOBJIAIOIIYIO POJIb.

ITomumo sTOTrO, AAPO MPUHUMAET HA ceds BCIO TAKecThb ymnpasienus. Oc-
HOBHbIe (DYHKIIMU B YIIPaBJIEHUU — KOHTPOJIb, CTUMYJHPOBAHNE U Paspe-
ImieHWe IIpo0JieM Me:KAy JioAbMu. KOHTPOJIL obecrmeuymBaiOT MUJIJIUNOHBI
moJIb30BaTe e, cpasy 3asBJIAIONINX, KOTIa UYTO-TO He paboTaeT ujiu pado-
TaeT He TaK, KaK oKumaercs; y cosmareneir FreeBSD mer mpobJsem co cTu-
mynaanueii. Camasa HeIIPUATHAS YacTh B YIIPABJIEHUHN — YJIA*KUBaAHUE CIIO-
poB MexkIy OByMsA JIOIbBMU, W Takoil paboTel y fapa xBataer. CioBa:
«f BXOXKY B cocTaB flapa» — HemocTaTouHasd Harpaja 3a HeoOXOZUMOCTH
yAaKUBATh KOH(MIUKT MEXKIY OBYMSA TAJAHTJIUBLIMHU pPas3paboTUMKaMM,
KOTOpBIe UTPAIOT APYT ¥ APYyra Ha HepBax.
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MomoLwHUKN

B momosHenune K KomaH/e co3garesieit coodiectso FreeBSD BKouaer B ce-
051 THICAYM ITOMOIITHUKOB. I10MOUHUKU He CBA3aHLI C PEIIO3UTAPUEM OIlepa-
IIMOHHOM CUCTEMBbI; OHU IIPOCTO IIPECTABJIAIOT 3allJIATKX HA PACCMOTPEHUE
cospateseii. Co3maTein OIeHNBAIOT IPEACTABIEHHBINA KO 1 PEIIaioT, IPU-
HATH €r0 WX OTKJIOHUTEL. IIOMOII[HUK, KOTOPBIA IIOCTOSIHHO IIPEACTABJIACT
IPUEMJIEMBIN KOJ, 3a4acTyIO IOJIyUYaeT OT CO3JaTe el IPeaI0KeHIe CaMOo-
MY CTATh CO3JaTeJIEM.

Hanpumep, B TeueHre HECKOJBbKUX JIeT I BHOCHUJI CBOI BKJIaJ B Pa3BUTHE
FreeBSD, xorga uyBcTBOBaJ TaKyl0 HeoOXOAMMOCTh. Becakuii pas, Korga
S YYBCTBYIO, UTO 3PS IPOKUJI KU3HDb, A MOTr'y 3aiiTu Ha BeO-caiiT FreeBSD
¥ YBUIETb, YTO MO paboTa ObLjia MPUHATA CO3JATEJIIMU U MIPUMEHIETCS
ThICAYAMU IT0JIb30BaTeseli. [Tocse Toro Kak A mepenaj n3gaTeso PyKOIuCh
TIEePBOT0 U3JAHUA 3TON KHUTH, s IIOTPATUJI IOABUBIIIEECA CBOOOAHOE BpeMs
Ha IOATOTOBKY 3amuaTtok mia FreeBSD FAQ. B pesyibrare y4acTHUKU
IIpoexTa HoxymenTupoBanusa FreeBSD ob6paTtuincs KO MHe C IpeAIOKe-
HUEM CTaTh co3JaTeseM. B Harpaay A MOJYyUYNMII apec 3JIEKTPOHHON IOUTHI
¥ BOBMOYKHOCTBH BBICJIYIIIMBATH OCKODPOJIEHUA THICAY JIIOZEH, UTO ellle pas
IEeMOHCTPUPYET, UYTO XOPOIIIee IeJI0 He OCTaeTCa Oe3HaKa3aHHBIM.

Ecuau 6bI 4 HUUero He mpeaJarai, s OCTaBajics ObI MoJb3oBaTesieM. U Benb
B 5TOM HET HUYEro IJI0XOoro!

Monb3oBaTenu

ITonv3oeamenu — 9TO Te, KTO UCHoabayeTr cucremy FreeBSD. JocToBepHO
OIIEHUTH KOJIMYECTBO moJib3oBaresieii FreeBSD HeBO3MOKHO, XOTA Takue
opranmusanuu, Kak BSDstats Project (http://www.bsdstats.org), npesnpu-
HUMAIOT TaK¥e MONBITKN. B KOHIIe KOHIIOB, BBl MOJKeTe OECIJIaTHO CKavaTh
Bcio cuctemy FreeBSD u mmpu 9TOM HUKOTIa He PeTUCTPUPOBATHCA, HE 00-
HOBJIATH CUCTEMY M He IOJNUCHIBATHCA Ha IIOUTOBYIO pacchLIKy. Ilo mpu-
OJIMBUTEJbHBIM OLleHKaM KoMIIauuii, Takux xKaxk Netcraft, ot 5 o 15 mpo-
menToB MamiuH B IHTepHeTe paboraioT mof yupasiaenueM BSD-cucrem. Ec-
JIV U3 3TOT0 YMCJIA UCKJIIOUNTD BCe KOMIILIOTEPEI C OIIePAI[MOHHON CUCTEMO
Windows, pacmoJioskeHHble Ha OQUCHBIX CTOJIAX, 3TOT IPOIEHT BLIPACTET
MHOTOKPATHO.

ITockoabky FreeBSD, Ge3yciioBHO, — HanboJee momyaApHasa cuctema BSD
C OTKPBITBIM KOJOM, 9TO KOJMWYECTBO BBIMVIAAUT 3HAUNUTEJIbHBIM. A IIO-
CKOJIbKY onuH cepBep FreeBSD moskeT 00CIyKUBAThL COTHU U THICAYU J0-
MeHOB VHTepHeTa, To KOJUYECTBO caiiToB, 3agelicTByiomniux FreeBSD, me-
COU3MEPUMO C KOJMYECTBOM CEPBEPOB. JTO 03HAUAET, UTO IO BCEMY MUDPY
e:XeJHEeBHO COTHU TBICAY, €CJIU He MUJJIMOHBLI CUCTEMHBIX afMUHUCTPATO-
poB paboTaloT ¢ omepalnuoHHoM cuctemoii FreeBSD.
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Apyrue cuctemnbl BSD

FreeBSD — maubojee momyJsapHas cuctema BSD, HO He eguHCTBeHHAasd.
Cucrema BSD 4.4-Lite2 mopoauia pasjndyHbIe IIPOEKTHI, Y KaXKI0T0 U3 KO-
TOPBIX €CTh CBOEe HasHaUeHUe. ITU MPOEKTHI B CBOIO OUYepenb AAIM HAauaJlo
IPYTUM IPOEeKTaM, HEKOTOPhIe 13 KOTOPBIX IPOJOIIKAIOT PA3BUBATHLCA U II0
cel IeHb.

NetBSD

Cucrema NetBSD Bo muorom nmozoboua FreeBSD, a nx KoOMaHIBI JEJIAT MEXK-
Iy coboit pa3paboTUMKOB U caM IPOrpaMMHBIN Koja. OCHOBHOe HaszHaUeHUe
npoexTa NetBSD — nmpemgocTaBuTh 6€30IIaCHYIO 1 HALEKHYIO OIIePAI[IOHHYIO
CHCTEMY, KOTOPYIO MOYKHO II€PeHeCTH Ha JIIO0YIO allapaTHYIo ILIaTdopMy
¢ MuHEMaJdbHBIMU yeuauamu. Tak, NetBSD patoraer na VAX, ycTpoiict-
Bax PocketPC u BricoxkompousBoguTeabubix cepsBepax SPARC u Alpha.
Maue ypamnocs 3anyctuth NetBSD nmaske Ha MoeM KapMaHHOM KOMITBIOTEPE
HP Jornada.!

OpenBSD

OpenBSD orserBuiack ot NetBSD B 1996 roay c 1eJsbio craTh camoii 6es-
omacuoi BSD. OpenBSD craja mepBoii cucTeMoil, B KOTOPOIi ObLjIa peanso-
BaHA MOJAEP:KKa KPUIITOAIIAPaTypPhl, U ee pa3paboTUNKU C IIOJHBIM OCHO-
BaHUEM TrOPZSATCSA TeM, UTO UX MePBOHAYAJBHAA CUCTEMA YAAJIEHHO He B3Jja-
MBIBAJIACh CBEIIIE ueThipex JieT. Komanga OpenBSD mepegaia Mupy HEKOTO-
pble IleHHBIe pa3paboTKu, HamboJee CYIIECTBEHHON M3 KOTOPBIX ABJIAETCSA
naker OpenSSH, ncmosb3yeMbIil IpPaKTUUECKM BCEMU OIIePAIMOHHBIMU
cucTeMaMu U IPOM3BOSUTEIAMHU alllIapaTHOTO 00eCIIeUYeHUA.

Mac OS X

Mac OS X? Bce BepHo. Boabmue ¢pparmenTs! FreeBSD Oblin BKJIIOUEHBI
B Mac OS X. Ecau BbI uiiere cTabUIbHYIO OIEPAIIMOHHYIO CCTEMY C APY-
JKeJI00HBIM MHTepdeiicoM 1M MOIIHOII OocHOBOIi, cucrema Mac OS X Baw,
6eccmopHo, mogoiiger. Xota FreeBSD mpemocrasiser 3ameuaTeIbHYIO Ha-
CTOJIBHYIO CPeIy AJIA MPO(EeCCHOHAIOB-KOMIILIOTEPIIIUKOB, I HE YCTAHOBII
ObI ee IJis cBoeit 6a0ymiku. He pasaymbiBasi, A yecranoBua 0bI et Mac OS X
u OBLI OBI YBEPEH, UTO IIOCTYIalo IpaBuIbHO. Bopouem, Mac OS X BKJIioua-
eT B ce0s GYHKIINM, KOTOPLIE BOBCe He 00A3aTeIbHbI g cepBepa VHTepHe-
Ta. Ira cucreMa paboTaeT TOJLKO Ha miaaTdopme Apple, mosTomy s He pe-
KOMEH/IYIO ee AJIsI HeJOPOTHUX CEPBEPOB 00IIero HasHaAUYeHU .

PasBuTHe IporpaMMHOrO KOIa UIEeT B ABYX HampasiaeHuAX. FreeBSD BrIto-
yaeT B ce0A KoJ, M3HAUAJIbHO paspabarwiBaBmiuiica aiaa Mac OS X. U xoTsa

1 Ecam Bam HOTpeGyeTCﬂ KOI‘JIa'HI/IGYJIL AOKa3aTh, UTO BbI CIIEI[MAJINCT 9KCTpPa-
KJacca, TO 3aIlyCK UNIX na HaJIaZOHHOM KOMIIBIOTEPE B 9TOM BaM GQSYCJIOBHO
IIOMOJKeT.
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BaM HeJOCTYIeH UCXOTHBIN KO ITI0Jb30BaTeIbcKOro nuTepdeiica Mac OS X,
BBI MOJKeTe U3YUUTDL 6a30BbIi Koa BSD, mncmob30BaHHBIN AJIS 3TOM omepa-
INOHHO cucTeMbl, 1 AApo Mach. Komnauusa Apple BeimycTuia ux moj Ko-
IOBBIM HasBaHnuem Darwin.

MoTtomku FreeBSD

HeckosbKo 1poeKToB B3AIM 3a 0cHOBY cucTemy FreeBSD u Ha ee ocHOBe co3-
Iayiu cBou MpoAyKThI. IIpoekT FreeNAS mpeBpaliiaet cuctemMy Ha IiaTdop-
Me x86 B ceTeBOi (hailIOBLIA cepBep ¢ 0UeHb TPOCTHIM MeHI0. FreeSBIE —
3arpysKaeMblii KOMIIAKT-IUCK, KOTOPBIHA IMO3BOJIAET 3amycTuTh FreeBSD,
He ycTaHaBJuBasA ee. Ellle oaWH 3arpy:KaeMblii KOMIIAKT-AUCK — IIPOEKT
mOnOwall; on mpeBpariaeT cucTeMy B MEKCETEBOIH SKPaH C IIPEKPACHBIM
Be6-uHTepdeiicom. IIpoekT PC-BSD mobaBus Apy:KecTBeHHBIN mHTep(deiic
K FreeBSD, mpeBpaTuB ee B CUCTEMY, KOTOPOM MOTYT HOJIL30BAThCS Harke
6abyku. Bpems oT BpeMeHU IIOSBISAIOTCA U APYrUe IPOEKThI, XOTs HEe BCe
OHU I00uBalOTCA yenexa. Sl yBepeH, UTo KOrjaa 9Ta KHATA YBUIUT CBET, y HAC
MOABATCA OQUH MU ABa 00Jiee MM MeHee COJTUAHBIX YJIeHA 3TOM IPYIIIILI.

Apyrue UNIX

Cy1iecTByeT HECKOJBKO APYTUX OIMEePAIMOHHBIX CHCTEM, KOTOPHIE BEIyT
cBoro pogocaoBHyio oT UNIX miu mogpaskaror eit. BesyciioBHO, CIIMCOK Ta-
KHUX CHCTEeM 3HAUNTEJeH, ONHAKO MBIl KOCHEMCS JIUIITh OCHOBHBIX.

Solaris /OpenSolaris

AIX

Hawu6osee ussectnas cucrema UNIX — aTo Solaris kommamum Sun Micro-
systems u ee mHoBBII moToMOK OpenSolaris. Solaris paboraeT Ha BBICOKO-
IIPOM3BOAUTENLHOM anmapaTHo miaTdopme, KOTopas MOAAEDPIKUBaeT [e-
CATKU IPOIeccopoB u kyuy (gobs) nuckos. ([la, «gobs» — 9To TexHUYECKUIT
TEePMUH, 03HAYAIOIUI 0YeHb 60Jblioe KOLUuLecmeo duckos, 6oabuLee, yem
eam modxcem Koz0a-HuUb6ydb noHAdoOUMbCs, NpuLem s XOpOULO NOHUMAI,
Umo 8am HYMCHO 20pa300 6onblle OUCKO08, yem s dymaro.) B onepanuonuoi
cucreme Solaris, 0c06eHHO B PAHHUX €€ BEPCUAX, OUEHb UETKO IIPOCIEIKI-
Baauch KopHu BSD. Solaris npuMeHAeTCS MHOTUMY IIPUJIOMKEHUSIMU YPOB-
HA IpeAnpuATusa, TakuMu Kak Oracle. B ocuoBHOM Solaris sanyckaercsa Ha
anmapaTtHoit miardopme SPARC, KoTopasd BEIIyCKaeTcAa KOMIIaHuel Sun.
ITockoabKy Sun KOHTPOJIUPYET KaK alllapaTHOE, TaK M IPOrpaMMHOE obec-
meyeHUe, ee CUCTEMBI MONMEePKUBAIOT MHOTO MHTEPECHBIX (QYHKIUI, Ha-
OpUMeED BO3MOKHOCTH «TOpsueii» 3aMeHbl MOAYJell MaMaATU UM MaTepPUH-
cxkux miaart. Oguaxo OpenSolaris 6osbIlle HalleJIeH Ha IIIHPOKO PACIPOCTPAa-
HEHHBIE allllapaTHbBIE IJIaT()OPMEL.

Hpyroit korkypeHT UNIX — cucrema AIX komnanuu IBM. AIX sHameHuTa
KypHAIUPyeMoun (halijloBOM CHCTEMOI, KOTOpasd PEerucTpupyeT Bce OUC-
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MNouyemy UNIX-nopo6Hbie?

Craenyer saMeTuTb, uro FreeBSD, Linux 1 aHaJIOTMYHbBIE CHCTEMbI
maspiBaioT UNIX-momooubimu, a He UNIX. Hassauue UNIX asiser-
csa Toprosoii mapkoit Open Group. UTo0ObI omepanuoHHas CHCTEMAa
MoOTJIa IOJYYUTh IIpaBo HasdsiBaThead UNIX, mpounsBoaAuTeNb SOIKEH
JOKAa3aTh, YTO OHA COOTBETCTBYeT TeKyimneil Bepcuu Single Unix Spe-
cification (eguuas cnenuduramus UNIX). Cucrema FreeBSD meco-
MHEHHO OTBeYaeT TpeOOBAHUAM CTaHJapPTOB, HO HEIIPEPBIBHOE TECTU-
poBaHMe U HEOOXOAMMOCTSH HOBTOPHOTO MMPOXOKAEHU KIacCcupuKa-
Uy TpebyIoT AeHer, KOTOPhIX HeT v mpoexkTa FreeBSD. Kpome Toro,
mporeaypa cepruduKanuu Tpedyer, 4To6bl KTO-TO IOAINCAJ JOKY-
MEHT, 3asIBJIA, UYTO OH UJIU OHA MPUHUMAET Ha ce06s1 OTBEeTCTBEHHOCTh
3a coorBercTBUEe FreeBSD emmnoii cnemupuranuu UNIX, u uTo oH
WJIY OHA 00A3YIOTCS YCTPAHUTD JII0ObIe HeCOOTBETCTBU S, KOTOpPhIe OY-
IyT oO0Hapy:KeHBI B OymymieM. Momensb pasButus FreeBSD mpeny-
cMaTpHUBaeT Jaske 00JbIlle — HalileHHbIe OMNOKY U OTKJIOHEHUS HC-
IPaBJAAIOTCS, HO HET HUKOTO, KTO MOT OBI ITOAONCATH JOKYMEHT, ra-
pauTupyiomiuii 100-IpoiieHTHOE COOTBETCTBUE CTAHAAPTAM.

KOBBbIE€ TPAH3aKIIUU II0 Mepe uX BhinosHeHuA. OHa mo3BoJisgeT 6e3 0codboro
TPyZa BOCCTAHOBUTL CHCTEMY IIOCJIe aBapuil, obecrmeunBas BLICOKYIO Ha-
Ie:KHOCTh. Kpome TOro, B TeUueHMe MHOTHX JieT OHa Oblja CTaHAapTHON
UNIX-cucremoit I'omyooro I'mranTa. AIX BoGpasa B ce0s 3HAUUTEIBLHYIO
yacTb Koga BSD.

Linux

Linux — asto kiou UNIX, manucauublii ¢ uyasa. Cucrema Linux Bo MHOTOM
nonooHa FreeBSD, xorsa FreeBSD o0samgaeT HaMHOr0O 0OJIBIINM HACJIELEM
¥ JIyYIlle HOAXOAUT IJIA KOMMEPUECKOT'O MCII0JIb30BaHU A, ueM Linux. Linux
BKJITOUaeT B cebsa TpeboBaHMe, TJIacAIlee, UTO BCe M3MEHEHU T, BHITIOHEH-
HbIE AJ1A KOMMepUYeCKUX MIPOAYKTOB, JOJKHBI BHOCUTHCA o6paTHO B Linux.
BSD me mmeeT Takoro orpanuueHusa. IJokJgoHHMKMN Linux yTBep»KIaioT:
«B skcnayaramuu FreeBSD 6GoJsiee ysasBuma, uem Linux». PaspaboTumiku
Linux BepAT B uAe0 COBMECTHOTO MCIIOJb30BaHNUA KOJa, TOTJa KaK paspa-
6otunku BSD mpezJiararoT ¢Boil KOJ B IIOJapOK J0O0MY sKeJamoineMy. Bee
3aBICHUT OT TOT'O, UTO BaKHee IJIs Bac.

Y muorux moJsb3oBareseit UNIX BosdHHKaeT olyIieHrne KOHGINKTA MEXK-
oy narepamu BSD u Linux. OqHaKko ecyi KOMHYThL HEMHOTO TUIy0:Ke, MOK-
HO O0HAPYKUTH, YTO OOJBIINHCTBO Pa3pabOTUMKOB ATUX OIEPAIMOHHBIX
CHCTEM OTKPBITO U JPYKEJI00HO B3aUMOIeHICTBYIOT APYT ¢ ApyroM. JIuis
Y3KUIU KPYT IIOJIb30BaTeEeH 1 Majiad YacTh pa3pabOTINKOB CTAHOBATCA MC-
TOYHUKOM TPEHUH, KaK I'PyNObl PyTOOIBHBIX XYJIUTAHOB MJIN OKJIOHHU-
KU Pas/IMYHBIX cepuil puabma «Star Treks».
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IRIX, HP /UX n ppyrune

Ecrs u gpyrue cucremsr UNIX, manpumep IRIX Kommanuu Silicon Graph-
ics (comumuas cucrema UNIX mina rpaduueckux mpuirokenuit) u HP/UX
rkomnauun Hewlett-Packard, momyasipHas Ha GOJBIINX HPESIPUATHIX.
Ecau BeimosHUTL moucK B MIHTepHETe, MOKHO TaKiKe O0OHAPYXKUTH MEHb-
X KOHKYPEHTOB, TakuX Kak Tru64 UNIX u UnixWare — yOuiicTBeHHYIO
paspabotrky SCO Group. Mo:kHO Tak:ke BCTPETUTh CTapble MCKOMIaeMbIe,
rakue Kak A/UX xomnaunuu Apple u Xenix komnaauu Microsoft. (a, Mi-
crosoft ObLIa MuIeH3UPOBaHHBIM mocTaBIuKoM UNIX, HO 9T0 OBIIO OUEeHb
JlaBHO, KOT/Ia II0 3eMJe OPOIUJIN AUHO3aBPHI M MOM OTeIl OXOTHUJICA Ha Ma-
MOHTOB ¥ yYaCTBOBaJ B PUTYaJbHBIX ILIACKAX CBOEro ImjeMeHu.) MHorue
TPUJIOXKEHUA BHICOKOTO KJlacca pa3pabaThIBaJIUCh JJIA pabOThI IO YIIPaB-
aenmeM Kakoi-To ogHo# Bepcuu UNIX. Bece coBpemenusnie cuctembl UNIX
yuau ombIT Oosiee cTaphix Bepcuil, n coBpeMenHble UNIX 1 UNIX-nmog006-
HBIE CUCTEMBI BO MHOT'OM CXOXKH.

CunbHble cTopoHbl FreeBSD

Kaxk ke mocJiie Bcero sToro MokHO oxapakTepusoBaTh FreeBSD?

MepeHOCMMOCTDb

ITesns mpoekTa FreeBSD — npenocraBuTh cTabuAbHYI0, 0€30IACHYIO W CBO-
00IHO PaCIIPOCTPAHIEMYIO OIePaIMOHHYIO CHUCTeMY, CIIOCOOHYIO paboTaTh
HaA MONYJAPHBIX amnmapaTHbIX maaTdopmax. CerogHss 9TO CHCTEMBI, CO-
BMmectuMble ¢ Intel x86 (486, pasmmunbie Bepcuu mporeccopa Pentium,
AMD u gpyrue, a Tak:ke 64-6uropasa apxurekrypa AMD — amd64, ckonu-
poanHada KomnaHuel Intel kak EMT64). Ha Gosiee cTapsix miardopmax
HOBBIE Bepcuu FreeBSD y:xe He paboTaioT, HO OOJBIITNHCTBO YCTAPEBIIUX
cucrteM JaubO0 yKe MPUIILIN B HETOAHOCTD, JIN00 Ha HUX He IPeAIoJiaraeTcs
MEHATH OTIEPAIMOHHYIO CUCTEMY.

Hosuim gonmonnenuem K FreeBSD asaserca niaargopma ARM, KoTtopas uc-
HOJIb3YyeTcsd OJIs BCTpanBaeMbIX yeTpoiicTB. Kpome Toro, FreeBSD moamep-
skuBaer mporeccopsl SPARC kommamum Sun u Itanium xommanuu Intel
(IA64), a Tak:xke nporeccop PowerPC xommaunuu Motorola. CyiecTByioT
U Apyrue miIaT@opMbl, TaKne Kak apXuTeKTyphl X86 u amd64, HO oHU II0-
SABUJINCH CJIUIIKOM IIO3JHO ¥ IOTOMY He IOJYyYaloT JOJKHOTO BHUMAaHUS.

Mouwb

ITockoasky FreeBSD amexBaTHO paboTaeT Ha anmnapaTHoii miaatdopme 386,
OHa JIOCTAaTOYHO XOPOIIIO paboTaeT Ha COBPEMEHHBIX KOMIIbIOTEpPax. [J0BOIbL-
HO IIPUATHO paboTaTh ¢ CUCTEeMOM, He Tpebyroleit mpormeccopa Pentium III
u noarurabaiiTa oIepaTUBHON IaMATU JJIA HOAAEPXKKHU II0JIb30BATEIHCKOTO
uHTep(deiica. B pe3ynabTare BCA BEIUYUCIUTEIbHASI MOIIbL MOKET OBITh 3aIeti-
CTBOBAaHA JAJIS PEIleHUs HACYIIHBIX 3a/ad, a He TeX, 0 KOTOPBHIX BaM HET
nmena. Ecau moab3oBaTe b BhIOEPET NPUATHBIN rpaduduecKuii muTepdeiic
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¢ HeoObIYHBIMHY IIpubaMbacamu, FreeBSD ero moamep:xut, HO He CTaHET Tpe-
60BaTh, YTOOBI OH padoTaJs ToIbKO ¢ HUM. Kpome Toro, FreeBSD mognep:xu-
BaeT COBpeMeHHbIe MHOTOIIPOIIeCCOPHbIE allllapaTHbIe MIaThOPMBbI.

YnpouieHHoe ynpaBneHue nNporpaMmMHbIiM obecnevyeHvem

Bnaromaps koaneknuu «moptoB» cucrema FreeBSD oGieruaer ympasie-
HUe IIporpaMMHBIM obecmeuenueMm. Tpamumnumonuo B cucreme UNIX Ha-
CTpOiiKa MPOTPaMMHOTO obecieueHUs TpedoBajia 3HAUNTEILHON KBAIUDU-
Kanuu. KoJIeKIusa «IIopTOB» CYIIECTBEHHO YIIPOIIaeT 3Ty 3aJaduy 3a CUeT
aBTOMATU3AIINY U JOKYMEHTHUPOBAHUSA YCTAHOBKU, YIAJEHUSI U KOHPUTY-
pUPOBaHUA THICAY IPOTPAMMHBIX ITaKETOB.

OnNTMM3UPOBAHHbBIV NPOLLECC OOHOBIEHNS

B oTiuume oT Apyrux OmepaIriMoHHBIX CHCTEM, B KOTOPHIX Ipoleaypa 00-
HOBJIEHUA MYUYUTEJbHA U OIlacHAa, IPOCTOMH mporiecc ob6HOoBIeHUA FreeBSD
CTPOUT OIIEePAIIMOHHYIO CUCTEMY, OIITUMHU3UPOBAHHYIO AJIA PAaOOTHI Ha KOH-
KPeTHOU mporpaMMHO-annapaTHoi miaatdopme. FreeBSD yuursiBaet Kask-
IYI0O ee 0COOEHHOCTb, a He CBOAUT MOAAEP:KKY K HaWMEHbBIIEeMY 00IeMy
3HaMeHaTeJl0. 3aMeHsA alllapaTHbIe CPeJCTBa, MOXKHO IepecodpaTh cuc-
TEeMy C y4eToM uX ocobermnocTeii. IMeHHO Tak mocrymnaimoT Sun u Apple, mo-
CKOJIBKY OHU CO3JAIOT KaK allapaTHBbIe CPEeJICTBA, TaK W OIepaI[MOHHbBIE
cuctembl. B To ke Bpema FreeBSD He npuBsi3bIBaeT Bac K KOHKPETHOH all-
napaTrHoi iaatTdopMe.

YnydweHHas pannoBas cuctema

@Daiinosas cucmema (filesystem) onupenesnser, Kak nHGOPMAIINA XPAHUTCS
Ha (U3UYECKOM AMCKE — TO eCThb Kak (aiia c umeneM My Resume npeo6pa-
3yeTcs B IIOCJIEIOBATEIBHOCTD HYJIEl 1 eIUHUI] Ha METAJLJINYECKOH ILIacTu-
He KecTKoro aucka. B cocrtaB FreeBSD BxonaT oueHb cioKHbIe (haliioBbIe
cucrembl. OHU MOTYT HOAEeP:KUBATH Pailiibl pa3dMepoM o meradaiiTa (ThI-
cA4a TeicsaY rurabaiit). OHu 001a4aI0T BEICOKOIN YCTOMYMBOCTHIO K CO0OAM,
a 3amuch U uyTeHUe (PailyioB IPOUCXOMAT UYpe3BbIUAiHO ObIcTpO. PaitioBasa
cucrema BSD HacTOJIBKO YCOBEPIIIEHCTBOBAHA, UTO IPUHATA MHOTUMY IIPO-
u3BogUTENAMU KoMMepueckux Bepcuii UNIX.

Komy cnepgyet ucnonb3osatb FreeBSD

FreeBSD MmokeT IpUMEHATHCS KaK OUEHb MOIIHAS HACTOJIbHAs cucTeMa
¥ cpela paspaboTKu, HO ee NCTOPUS CBUAETEILCTBYET O IIPeUMYIIeCTBeHHOMN
opuenTanuu Ha CeThb, MOUYTOBLIE W (haiIOBhLIE CIYIKOBI, a TaKiKe CepPBUCHI
monmep:xKu. Ilo cyIiecTBy, oCHOBHAA cuabHaA cTtopoHa FreeBSD — aTo cep-
Beprl UHTepHeTa. CucTemMa mpeacTaBiigeT cobOl 3aMedaTeJbHBIN BBHIOOD
I JIF000T0 MHTepHeT-cepBuca. Eciu Takue Kpymuble QupMbl, Kak Yahoo!
noJiararorca Ha FreeBSD s mpegocTaB/ieHHsS CBOUX YCJIYT, TO OHA IIpe-
KPacHO IIOZOUeT U IJId Bac.
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Tomy, KTO 3agymbIiBaeTcsa o samycke FreeBSD (unu sro6oii apyroii cucre-
mbl UNIX) Ha HacTOILHOM MalllnHe, HEO0OXOAMMO IIOHNMATh, KaK paboTaeT
KoMmmbioTep. FreeBSD — aT0 He ayuinuii BIOOP, €CJIM BbI UIIETE HPOCTYIO
cucteMy ¢ mHTepdelcoM «yKaKU-U-IMeJKHN». EcIu Bala Iejab TaKoBa,
BbIOEpUTE KOMIIbIOTEP MaKMHTOII X BhI CMOJKETe IOJYUYUTh AOCTYII K MO-
mu UNIX, Korga oHa BaMm ImoTpedyeTcs, U He BCIIOMUHATEL O Hell B OCTaB-
mreecs BpemdA. Ecaim Bam Tpebyerca usyunts FreeBSD, To 3amycTuTe ee Ha
CcBOEeM HACTOJbHOM KOMITBLIOTEDE, a KaK — OyIeT paccKa3aHo II03:Ke.

Komy cnegyeT ucnonb3oBaTb gpyrue
pa3sHoBuagHocTtn BSD

Bamxatimuvu Koukypeutamu FreeBSD aBasiorca NetBSD u OpenBSD.
OmHAaKO, B OTJINYME OT KOHKYPEHTOB B KOMMEPYECKOM MUpE, 3IeCh KOHKY-
peHIA 6GoJblileii YacTbio ApysKearo0Ha. FreeBSD, NetBSD u OpenBSD
CBOOOJHO Pas3me siioT KO 1 pa3dpaboTunKOB; HEKOTOPhIe pa3paboTunKy Aa-
JKe IMOAIeP:KUBAIOT OAHY U TY JKe IIOACHUCTEMY B HECKOJBbKUX OIlePaI[HMOH-
HBIX CHCTEMAax.

Ecau meoOxoguMa MOLIepPiKKa YCTAPEBIIero 000pyAOBaHUA, JIYUIIINM BhI-
6opom Oynetr NetBSD. B TeueHre HECKOJBKUX JIET A UCIOJab30Bas NetBSD
Ha apeBHell paboueii crannua SGI B KauecTBe cepBepa JOMEHHBIX WMEH
(Domain Name System, DNS) u ¢aiimoBoro cepBepa. I oHa mpeKpacHO
CIPAaBJIAIACH CO CBOell paboToil, IToKa He pabouas CTAHIIUA He 3a0bIMUJIACE
¥ He UCITyCTHUJIA TyX.

B OpenBSD 65110 peann3oBaHO 3HAUNTENbHOE Yncao GYyHKIIUNA obecreue-
HUs 6e3onacHocTr. MHOTME NHCTPYMEHTAJIbHBIE CPECTBA B KOHEUHOM CUe-
Te OBLIN MHTErpupoBaHbl 1 Bo FreeBSD, HO 5T0 3aHAJIO0 MeCAIBI U T'OMHI.
Eciuz BaM He0O0XOAUM BBICOKHMH YpOBEHL 0€30IMACHOCTH, HO He Tpebyercs
TOAePKKA CIOKHBIX MHOTOIIPOIIECCOPHBIX CCTEM, OOpaTUTe CBOe BHUMA-
uue Ha OpenBSD.

Eciin e BBI IIPOCTO SKCIIEPUMEHTHPYETE, TOIZLAa BaM IIOAOIAET Jar0ad 13
BSD-cucrem!

Komy cnegyeT ucnonb3oBaTtb NaTEHTOBAHHYIO
ornepaLnoHHYI0 CUCTEMY

ITaTenToBaHHBIe! OllepalMOHHBIE CHCTEMBI, IOA00HBIe Solaris, Windows,
AIX u gpyrue cucTeMbl TaKOTO POJia IMO-TIPeKHeMY JTOBOJbHO MOIYJISIPHBEI,

1 9To0 ymauHBIH IEPEBOJ CJI0Ba «proprietarys», KOToOpoe MeHee YaYHO IEPEBOLAT
KaK «IpoIpueTapHbie». B CIMCOK TaKMX CHUCTEM aBTOD HECIIPABEIJNBO IIOMeC-
T Solaris — HecMOTps Ha TO, YTO B HEM HCIIOJIb3YIOTCS 3allaTeHTOBAHHBIE TeX-
"osioruu Sun Microsystems, mpakTuyecKu Bech KOJ 9TOM CHCTEMbI OTKPBIT Ha
ycaoBuax aunensuu CDDL, cxosxkeii ¢ munensueit BSD, a cama cucTema pacupo-
crpaHsiercs 6eciiatHo (kak u OpenSolaris). — ITpum. HayuH. ped.
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XOTA OIEPaIOHHBIE CUCTEMBI C OTKPBITHIMHU HCXOLHBIMU TEKCTaMU Pac-
MINPAIOT CBOE IPUCYTCTBUE Ha PHIHKE. IIpeinpuATHs ¢ BHICOKMM YPOBHEM
aBTOMATH3ALUU JOCTATOYHO CUJIBHO NPUBA3AHBI K 9TUM OIEPAIMOHHBIM
cucremam. CuUTyalnusa MeHseTCA MeIJIeHHO, U Bbl HABEPHAKA CTOJKHETeCh
C KOMMEPUYECKNMU BePCUIMU ONEPAIIMOHHBIX CUCTEM B 3TUX cpefax. OqHa-
Ko npumenenue FreeBSD s mpegocTaBieHns OCHOBHBLIX YCJAYT, TaKUX,
KaK AVCIeTYePCKUN KOHTPOJIb Uiau (paiiioBbIfl cepBep, PACCUMTAHHBIN Ha
OTZIeJI, MOJKET CHeJIaTh Ballly ;KU3Hb HAMHOTO JIerde 3a Topasfio MEeHBINe
meubru. Yahoo! u NetApp e ilmKoM IOCTPOMIIM CBOM OM3HEC Ha UCIIOJIb30-
Banuu FreeBSD, a He Ha KOMMepUeCKUX aHAJOrax.

Koneuno, ecau Balle mporpaMMHOe obeclieueHure paboTaeT TOJIBKO Ha Iia-
TEHTOBAaHHOM CHCTeMe, TO Balll BEIOOD y:Ke omnpeneseH. Tem He MeHee Bce-
raa copalruBaiiTe IPOU3BOAUTENS IIPOTPAMM, JOCTYIHA JU Bepcus IJid
FreeBSD; Bac MOsKeT :KIATh IPUATHEIIN CIOPIPHUS.

Kak untaTb 3Ty KHUrYy

TounHa MHOTUX KOMIIBIOTEPHBIX KHUT JOCTATOYHA JIS TOr'0, YTOOLI UMU
MOXXHO OBIJIO OTVIYIIIUTh OBIKA, — €CJIM BBl CMOJKETE IONHATD UX TOCTATOYHO
BBICOKO. Kpome Toro, oHM J11100 BCEOOBEeMIIIONIHN, J1N00 HACTOJIbKO HACIIIe-
HBI JeTAJSIMU, YTO UX TPYIAHO YNTaTh. HysKeH Jix BAM CHUMOK dKpaHa, KO-
TOPBIII TOBOPHUT TOJBKO «HaxkMuTe OK» I «IpUMUTE JUIEH3UOHHOE CO-
raamrenue» ? Korga nmociaequuii pas Bbl YNTAIN SHITUKJIOIEINO?

Kuura «FreeBSD. ITogpo6HOEe pyKOBOACTBO» HeMHOro Apyras. OHa mpen-
HasHaUYeHAa JAJIs OJHOKPATHOrO IIPOUTEeHN OT Hadaia u 10 KoHia. Ilpu xe-
JIAaHUY TJIaBBI MOJKHO IIPOIIYCKAaTh, OJHAKO KasKAas rjaBa IIOCTPOeHa Ha
MaTepuaJie npeabiayimneii. KpoMme Toro, KHUra He oueHb 0OJIBINIAS, II09TOMY
YCBOUTH €e COAeP:KIUMOe JOBOJLHO Jerko. IlpounTas ee oquH pas, Bbl CMO-
JKeTe MCII0JIb30BaTh €€ B KaueCTBe CIIPABOYHUKA.

Ecau BBI yacTo TOKymaeTe KOMIIbIOTEPHBIE KHUTH, MOXKeTe caMu J0OaBUTH
OOBIYHBIE PEKOMEHIAIINY TUTIA «JIA HAUJIYUIIIEero YCBanBaHUSI YUTANTe 3a
pas omgHy TJaBy» U T. A. 1 He cobupaioch HAHUYUTHLCSI C BAMU, — €CJIU BBI
npuobpesu 3Ty KHUTY, TO, BOBMOXKHO, Y BaC HaWAETCSA IMapa U3BUJINH WU
KTO-TO, KTO BaM nmomoskeT. (Ecau mocaensee, To, HaeI0Ch, Balll HAUAJIbHUK
JIOCTATOYHO YMEH, YTOOBI OTOOPATH ¥ Bac 9Ty KHUTY IIPerK e, UeM BbI y3Hae-
Te JOCTATOYHO U CTAHeTe OIACHHIL.)

Y10 Bbl A0MKHbI 3HaTb?

JTa KHUra agpecoBaHa HaumHatonuM agmuunctparopam UNIX. IIBa mecs-
TUIeTUS Hasan: cpequuii agmuuucTpaTop UNIX obsiamgan ombiToM paspabdor-
KU IIPOTPAMMHOTO0 KOJIa Apa U UMeJI YUeHYIO CTeIIeHb 10 BEIYUCIUTETbHOMN
TexHUKe. [lake mecaTh JeT TOMY Has3akd OH yaKe ObLI KBaIUPUITTPOBAHHBIM
nosb3oBaTeseM UNIX, obamaoiiuM HaBRIKAMY ITPOTPAMMUPOBAHMA U AU~
miomoM OarasiaBpa. Cerogus UNIX-momoOHBIE OIepaIiMOHHBIE CHCTEMbI
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JIOCTYIIHBI JIIOOOMY JKeJIaloleMy, a KOMIIbIOTePhI CTAaJH AellleBje IPOAYK-
TOB NUTAHUA U gake 12-j1eTHue metu moryT 3anyckats UNIX, uuraTh uc-
XOMHBIN KOJ U MOJyYaTh 3HAHUA, HABOAA ysKac Ha Hac, CTapbIX aAMUHUCT-
patopoB. IloaToMy s He KOy OT Bac, 4TO BbI obJiajjaeTe CePhe3HBIMU 3HAa-
HUAMEU 00 onepanuonHoit cucreme UNIX.

YT00BI MCIIOJIB30BATEL BECH IIOTEHIINAJ 3TOM KHUI'M, BBl JOJIXKHEI ObITH 3HAKO-
MBI ¢ 6azoBeiMu KoMaHAamMu UNIX. 9To KoMaHABI AJIA Iepexoja B JAPyrou
KaTaJjor, BbIBOJa cIincKa (aiijioB B HeM, a TaKJKe BX0/a B CUCTEMY C MMEeHEeM
moJIb30BaTe A 1 mapojsieM. TeM, KTo He 3HaKOM ¢ 6a30BEIMHU KOMaHIaMU 1 C
KoMmauaHoi obosmoukoit UNIX, g peKoMeHIyI0o HauaTh ¢ KHuUTru OBu HemeTt
(Evi Nemeth) ¢ coaBropamu «UNIX System Administration Handbook»
(Prentice Hall PTR, 2006). YTo65I 001€TUUTD KMB3HH HAUMHAIOIIUM CHC-
TeMHBIM aIMUHUCTPATOPAM, A BKJIIOUMUJ B TeKCT KHUTY TOUHBIE KOMAHIBI
ST TOJIyUYeHUA KOHKPETHBIX Pe3yJabTaToB. Eciiu BBl JyUllle yCBaumBaeTe
MaTepuaJl Ha IpuMepax, TO B 9TO KHUTE Bl HaiifeTe BCe, YTO BAM HYKHO.

Kpome Toro, Has0 HEMHOTO Pa3dupaThCA B allllapaTHBIX CPEACTBAX KOMITh-
I0Tepa — He OYeHb IIy0OKO, YBEPSAIO Bac, HO B HEKOTOPOI cTemenu. Hampu-
Mep, IIOJIe3HO 3HaTh, ueM oTnuaiorea Kabeau IDE, SCSI nau SATA. Ko-
HEYHO, HaJ0 3HATh NIMEHHO CBOHU allllapaTHBbIE CPEJCTBA, OOJHAKO €CJM BBI
3aMHTEPECOBAJINCH 9TOU KHUTOM, TO IyMalo, YTO JOCTATOUHBIMY SHAHUAMU
BBI oOJIamaere.

HauyunHawmnm cucteMHbIM AAMUWUHNCTPaTOpamM

Eciau BoI erte He 3HakoMbl ¢ UNIX, syumiuit cmocob 3HaKOMCTBA 3aKJII0Ua-
€TCsA B TOM, UTOOBI «KUTH YKU3HbIO Balllell cCOOCTBeHHOI cobaxku» . Her, g Bo-
BCe He IIpejJiaraip, 4ToObI BbI o0emaau BMecTe ¢ Pexcom. Ho ecsiu GBI BbI
VIPaBJISAIN KOMIAHUEH IO IPOU3BOACTBY KOPMA [JIsI CO0AK, BBl HABEPHIKA
3axoTesu ObI BRIIYCKATh TAKOM KOPM, KOTOPBIH Ballia cobaka eja ObI ¢ ya0-
BoJibcTBHeM. Ecau Balma co6aKa BOPOTHUT HOC OT Balllero IOCJIEJHEro pe-
IeITa, 3HAUUT, BLEI UTO-TO He TaK Aesaaere. CyThb B TOM, UTO €CJIX BbI IIPOMU3-
BOJUTE MPOAYKT, BBl CAMM HOJYKHEI MCIIOJIbB30BATh ero. To »Ke oTHOCHUTCS
u K UNIX-mtogoOHBIM OIeparnoHHBIM cucTeMaM, BKJIouasa FreeBSD.

FreeBSD kak HacTonbHas cpena

Eciu BBl Bcepbes HaMepeHbI n3yuuTh FreeBSD, a npemiiaraio ynaauTb UMer0O-
IYIOCSA OMEPaINOHHYI0 CUCTEMY C BAIllero OCHOBHOI'O KOMIIbIOTEPA 1 yCTa-
HOBUTH Ha Hero FreeBSD. Temeps s 3Hai0, UTO co0aubs e1a He TaK IIJI0Xa Ha
BKyc. OgHAKO M3yueHUe OMepPaIioHHONi CUCTEeMbI CPOSHU M3YyUEHHUIO MHO-
CTpaHHOTO A3bIKa. CaMbIM GBICTPBHIM METOIOM O0YUEHUS SBJISETCSI METO]
TOJIHOTO HOTPYy KeHuA. VIMeHHO 9TOT MOAXO0J A m36paj M CerogHs s MOTY
sactaBuTh UNIX-cucremy nmesats Bce, YTO yrogHo. PaKTUUECKM dTA KHUTA
ObljIa IOJIHOCTHIO HATICaHa Ha MoeM HOyTOYKe, paboTaioIeM mo/] yIrpaBJie-
HueM FreeBSD, ¢ moMOIIBI0O TEKCTOBOTO PEeAAKTOPA C OTKPBITHIM KOZOM
XEmacs u ousaec-maxera OpenOffice. Kpome Toro, 8o FreeBSD s cmoTpio



36

BBegeHue

BUIe0(UIbMBI, 3aIIMCHLIBAIO U ITPOCJIYIIINBAI0 MYy3bIKY B (popmaTe MP3, mpo-
Bepsito 6aslaHC MOero cueTa B 0aHKe, 00pabaThIBAI0 9JIeKTPOHHYIO IIOUTY U ITy-
TerrecTBy0 1o Uarepuery. Korga a nuity aTé CTpoOKH, IO SKPaHY, IPAMO
IOBEPX OKOH, 0eraer ¢ AIOMKMHY MaJIeHbKUX aHUMAI[MOHHBIX JeMOHOB BSD!
¥ A WHOTJA Pas3BJEKaloCh, IeJKasd II0 HUM MBIIIKoI. Eciau 9To He cuutarh
IypalKoil SKpaHHO! IPOrPaMMKOM, TO He 3HA0, YTO U CUUTATh. 2

Mmuorue cucremubie agMmuuarcTpaTopbl UNIX B HaAIllM IHM OPUXOAAT U3 MU-
pa Windows. OHu ycepaHO TPYASATCA B CBOEM MaJIeHbBKOM MHPKE, Korma
MHUMO IIpoJieTaeT 60cc 1 TOBOPUT: «BbI B COCTOSTHUM 00CIY:KUBATH €IIie OJ-
Hy cuctemy? Pap casimars aTo! Keratu, sto — cucrema UNIX », a 3aTem uc-
ye3aeT B afAMUHUCTPATUBHBIX HeOecax. Ecyi TOIbKO HOBBIN afMUHUCTPA-
TOP pelaeTr mobepeusb CBOU PYKU, PYKHU «0OeJIOT0 BOPOTHUYKA», U He HaUU-
HATh 3aXBATBIBAIOIIYIO Kaphepy CIeIlNaJINCTa 10 BCKPLITHUIO KUTOB, OH HAa-
YUHAEeT KOBBIPATHCA B cucTeme. OH y3HaeT, YTO KOMaHAa 1s mogo0Ha dir,
a cd OMMHAKOBO BBITIOJIHIETCA Ha 00enx miaTdopmax. KoMmaHabl MOMKHO 3a-
yUYMBaTh HAM3YCTh, YATATh UX OMMCAHUA U UCCIEI0BATh Ha mpaKkTuke. Ox-
HaAKO TaKUM 00pa3oM HeJIb3sd MOHATh, Kak gymaer maruniaa UNIX. Ona He
TIPUHOPOBUTCS K BaM — BBI JOJIKHBLI IPUCIOCOOUTH ee mon cebsa. I Win-
dows, u Mac OS X TpebGyioT mogo0HOr0o IPUCIIOCODJIEeHN, HO OHM CKPBIBA-
IOT 9TO 3a Osectamum acagom. [TomHA 00 9TOM, MBI TOTPATUM HEKOTOPOE
BpeMs Ha o0Cy:KIeHIe TOT0, KaK caeayeT AyMaTs o cucreme UNIX.

Kak gymaTtb o UNIX

Coepemennnie UNIX-cucTeMbl 001a4aI0T TPEBOCXOAHBIM I'PaGUIECKUM UH-
TepdeiicoM, UTO Ha3bIBAETCS, IPAMO U3 KOPOOKM, HO 3TO JUIIL YKPAIIIeHNe
s Tia3. PeanbHasd paboTa BeleTcA B KOMAHIHOM CTPOKe, M HeBasKHO, Ka-
Koe KOJMYeCTBO MHCTPYMEHTOB CKpBIBaeTcs 3a Heii. KomMaHmHas cTpoka —
9TO OJHA M3 CAMBIX CHJIBHBIX cTopoH UNIX u 6raromaps KOMaHIHOI CTPO-
Ke cucTeMa ob0JamaeT 6ecrpernefeHTHON rnOKOCThIO.

B ocroBy UNIX mnososkeHa dpuaocopusi: MHOMIeCcmeo MaleHbKUX UHCMPY-
MeHmo8, Kaxcovlil U3 KOMOpbLX 8bLNOJLHAeM e0UHCMBEHHYI0 ONepayuio, Ho
Odenaem samo xopouto. B KaTajore JIOKaJIbHBIX IPOTPAMM B MOEM HOYTOYVKeE
(/usr/local/bin) HaxomaTcsa 662 mporpaMmbl. I yCTAHOBUJ KayKIAyI0 U3
HUX IIPSIMO UJIU KOCBeHHO. BOJBINTMHCTBO U3 HUX — 3TO MaJIeHbKMeE IIPOCThIe
IPOrPaMMBbI, KOTOPBIE PEIIaoT eTUHCTBEHHYIO 3aa9y, 38 PEAKUM HUCKJIIO-
YeHHeM, TAKUM Kak OPUCHBIN ITaKeT. ITOT MACCUB MaJIeHbKUX NHCTPYMEH-
TOB obecmeunBaeT omeparnunouuoii cucreme UNIX HeoObIUaliHYI0 THOKOCTD
U mpucmocodsgeMocTh. MHOTrMe KoMMepuecKue MTpPOorpaMMHBIE MTaKeTh
cTpeMATCcA BoOpaTh B cebs cpasy Iedayio Maccy QYHKINII; OHU peaJnus3yioT

1 HzobpaxeHue 3a6aBHOTO UePTEHKA MJIU JeMOHA SABJsgeTcA JorotunoM FreeBSD. —
IIpum. nepes.

2 B mepBOM U3JAHUU TOM KHUTHU A 3a0bLI YIOMAHYTH, KAaK CO3JaTh IIOJO0HYIO
IPOTrPaMMKY, UTO BBI3BAJIO OOJIBIIIE 3JIEKTPOHHBIX IIMCEM, YeM JII00ad qpyrasd Te-
Ma BO BCel KHUTe. OTO OIINOKA, KOTOPYIO s He IIOBTOPIO!
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camble pasHble QYHKIMOHAJIbHLIE BO3MOMKXHOCTY, HO OCHOBHYIO 3a7auy pe-
IIa10T BechbMa IIocCpeacTBeHHOo. I[lIoMHNTE, KOTaa-To He00X0AMMO OBLIO OBITH
IPOrpaMMHUCTOM, UTOOLI McIob30BaTh UNIX, He roBops 0 TOM, UTOOBI €10
yIpaBasaTh. IIporpaMMHUCTBEI He IPOTUB PaspabOTKH CBOMX COOCTBEHHBIX
UHCTPYMeHTOB. A KoHIennusa KaHaiaoB B UNIX cmoco6cTByeT aToMy.

KaHanbl KOMMYHUKaUnNn

ITonb3oBaTenu, IPUBLIKINNE K cpefaM ¢ rpaduuecKkuM nHTepdeiicoMm, Ta-
kuM Kak Windows m Mac OS X, HaBepHAKa He3HaKOMEI ¢ TeM, Kak UNIX
o0caysKuBaeT BBOI 1 BEIBOA. OHU II[eIKAIOT MEIIIBIO X BUAAT JIL0O COOOIIe-
Hue «OK», 1160 omubKy, 1160 BO0oOIe HUUETo, 160 (YBBI, CAUIITKOM Yac-
TO) KpacuBbLIH rosy60il 9KpaH, 3aOJHEHHBIH TepMUHAMU 13 00JIACTH BHI-
COKHMX TEeXHOJIOTU!, 00BbACHAIIUMY, I'/le IPOU3OIILIA aBapud B CUCTEME.
B UNIX Bce HEMHOT0 IIO-APYTOMY.

ITporpammbr UNIX wmMmeroT Tpum KaHajla KOMMYHHUKAIMHW: CTAHAAPTHBINA
BBOJI, CTaHIAaPTHLII BRIBOJ U CTaHAAPTHAasA omnbka. Pasoopasiiucs ¢ pado-
TOM 9TUX KAHAJIOB, BbI CeJIaeTe XOPOIIUI AT Ha MYTH K HOHNMAaHUIO BCeil
CHCTEMHBI.

CmandapmHulit 6600 (standard input) — 370 UCTOUHUK MHPOopManuu. Ko-
raa Bbl HabupaeTe KOMaHIbI 38 KOHCOJIbIO, CTAHAAPTHLIM BBOJOM SBJIAETCS
KJaBuaTypa. Ecau mporpamMmma IIpocIyIInBaeT CeTh, CTAHAaPTHBIM BBOIOM
cuuTaeTcA ceThb. MHOrue mporpaMMbl MOTYT IepPeHa3HAYATh CTaHIAPTHBIN
BBOJ, UTOOBI IPUHUMATL JaHHbIE U3 CeTHU, U3 (aiija, ¢ KIaBUATYPHLI U U3
JII000TO APYTOT0 NCTOYHUKA.

CmandapmHulii 6v1600 (standard output) — 3TO MecTo, e oToOpa)KaeTcsa
BBIBOJ, IPOTPAMMBbI. 3aUacCTyI0 3TO KOHCOJIb (9KpaH). CeTeBble IPOTrpaMMBbI
OOBIYHO BO3BpAIIlalOT BHIBOJA B ceThb. IIporpaMMbl MOTYT OTIPABJIATH CBOM
BBIBOJ B (haiiy, mepefaBaTh APYTUM IIPOTpaMMaM, OTIPABIATH B CETh WU
elre B KaK0e-TO MeCTO, JOCTYIIHOE IJIA KOMIILIOTepa

Haxonen, cmandapmuutii nomox owubok (standard error) — aTo mecTo,
KyZa HampaBJAIOTCA coobiieHusa o6 ommbkax. YacTo KOHCOJIbHEIE IIPO-
rpaMMBbI BO3BPAIIIAIOT OITNOKY Ha KOHCOJIb; APYTrHe IPOTOKOJIUPYIOT OIIr0-
Ku B Qaiise. Eciu mporpamMmma HellpaBUJIbHO HACTPOEHA, 3TO MOJYKET IpPHU-
BECTH K IIOTepe BCeX COOOIeHUH 00 OmnbKax.

ITu TpU KaHaJla MOKHO IepeHasHayaTh MPOU3BOJbHBIM 00pa3oM, UTO, Be-
POSITHO, TPYAHEE BCETO YCBAaUBAETCA HAUMHAIOINMY II0JIb30BATEIAMU U a-
muuucTpaTopamu UNIX. Hampumep, coobieHus: 06 omundKax MOYKHO IIe-
peHapaBUTh C TepMUHaJa B Qaiti. Eciu BBl He XOTUTE IOCTOSTHHO BBOIUTH
00JbI1I0# 00beM MH(MOPMAIIMM B KOMAaHIHON CTPOKE, MOYKETe IMOMECTUTH
a1y nH(bopManuio B Gaily (ee MOKHO OyZeT MCI0JH30BaTh IOBTOPHO) U OT-
OpaBUTH COoMep:KmMoe (paiija Ha CTaHAAPTHBLIN BBOJ KomaHAbI. Wiu erre
JIydIlie: 3aIlyCTUTE KOMAaH/Y, YTOOBI CTeHEPUPOBATD 3TY NH(POPMAIUIO U II0-
MECTUTH ee B (Dailyl UM IIPOCTO OPTraHM30BATh KOHBEWED U OTIPABUTDL WH-
(bopmaruio HaIPAMYIO BTOPOii KOMaHJe.
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ManeHbkune nporpamMmbl, KaHaJibl U KOMaHAHadA CTPOKa

Kpaiinue nposBieHnA KaHAJIOB BBOJA/BBIBOJA MOTYT OIIEJOMUTH HOBOTO
nosb30BaTesnsA. Korga mpu mpoxoKaeHun yueOHbIX KYPCOB 10 aAMUHUCTPHU-
poBauuio UNIX s BIepBbIe YBUIE CIEIINAINCTA, HAOMPAIOIero B KOMaH/ -
HOI CTPOKe HeUuTO BPoJie HUKeCJaeYIOIIero, I 3aX0TeJl CMEHUTH TPOdeccuio.

$ tail -f /var/log/messages | grep -v popper | grep -v named &

CTpPOKY MAaJIOIMIOHSATHOTO TEKCTA HAUAJIU HOABJIATHCA Ha dKpaHe. XyiKe TO-
To, MOl MHCTPYKTOP HPOAOJIKAaJ HabUpaTh, KOTAAa BBIBOJ 3aKPbIJ CO00M
Bech dKpan! [IIMHHAA CTPOKA KOMAH[ OMPEIeJeHHO MOKEeT 3alyraTh BbI-
XOMIIeB U3 CPEeIbl C «MBIIIUHBIM» HHTepdeiicom. YTo 03HAUAIOT BCE BTHU
CcTpaHHbIe CJI0Ba, He 'OBOPA YoKe 0 CUMBOJIaX ?

W3syuenue paboThl ¢ KOMaHIHOM CTPOKOM CPOIHY U3YUEHUIO A3BIKA. YUach
SABBIKY, MBI HAUWHAEM C IPOCTHIX cJI0B. IIo Mepe pacmimpeHns HAIIIETO CJIO-
BapdA MBI y3HaeM, KaK CBA3LIBATH cJioBa. Mbl HaunHaeM MOHUMATh, UTO II0-
PAIOK pas3MeIleHUs CJIOB MMEeT OIPeleJIeHHbIA CMBICJ W YTO IIPU pasme-
II[EHUY CJIOB B [PYTIOM IOPSAKE MOXKHO 9TOT CMBICJI IIOTEPATh. B TpexJier-
HeM BO3pacTe Bbl TOBOPWJIN He OUeHb XOPOIIo — maiiTe cebe ciIabuHYy U BbI
OIIATH BEPHETECh K TOMY COCTOSIHUIO.

ManeHbKMEe W TIPOCTHIE MIPOTPAMMBI BKYIlE ¢ KaHAJaMU KOMMYHUKAIIUU
obecmeunBaIOT 6eCITPUMEPHYI0 THMOKOCTh. X0TeJ0Ch JU BaM KOTAA-HUOYIb
HUCII0JIb30BATH (DYHKIIWIO U3 OJHOM IpOrpaMMEI B Apyroii? IIpumeHAs MHO-
JKeCTBO MaJIeHbKUX ITPOTPAMM U Has3HAaUas BBOJ 1 BEIBOJ IO CBOEMY YCMOT-
pPeHHnio, MOXKHO 3aJaBaTh Jil00oe TpedyeMoe IIOoBeleHIIe CUCTEeMbI. BEI enBa
Ju OyZeTe YyBCTBOBATh ce0sA YBEPEHHO, €CJIM He CMOYKETe IPOIYCTUTDh BbI-
BOJ KOMAaHILI uepe3 KoHBeliep | sort -rnk 6 | less.!

Bce cywiee ectb pannbi

HeBosMmo:xHO mpopaboTaTh qiauTeabHoe BpeMsa ¢ cucremoii UNIX u uu pasy
He YCJIBIIIIATE, UTO BCe CYIIlee B Hell mpeacTaBadaeT coboii paiiasl. IIporpam-
MBI, YUE€THBIE 3aIIMCU ¥ HACTPOMKHU CUCTEMBI — BCE 9TO XPAaHUTCSA B aiiiaax.
Cucrema UNIX me mmeer anamora peecrpa Windows — eciiu co3gaTh pe-
3epBHBIE KOIINHU BceX (paiiios, OyAeT co3mana KOIUA BCeil CUCTEMBI.

Bosiee Toro, ammapaTHBIe yCTPOMCTBA B CHCTEME TaKsKe IIPeACTABJICHBI
B Buze (aiimos! Hampumep, yerpoiicteo CD-ROM mpeacrasieHo daitiom
/dev/acd(0. CereBas kapra — daitmom /dev/net. [laxke BUPTyaJbHbIE€ YCT-
poiicTBa, Takue KaK yCTPOMCTBO [JiA cOOpa M aHAJIMW3a CETeBBIX IAKeTOB
WU pasfesibl Ha "KeCTKOM AMCKe, TOXKe ABJIAIoTCA (haitiamu.

1 Ora rpynma KOMaH] IPUHUMAET BBIBOJ IIPEAIIECTBYIONIEH TOCaeqHel KOMaH/IbI,
COPTHPYET II0 IIeCTOMY CTOJIOILY B 00paTHOM IOPAAKE U BRIBOJUT HA 9KPAH IO Of-
HOI1 cTpaHwuIle 3a pas. Eciiu KoMaHAa BRIBOJUT THICAYU CTPOK TEKCTa U BaM TPeody-
ercs y3HATh, KAKWEe CTPOKY COIeP:KAT caMble BHICOKYE 3HAUEHNS B III€CTOM CTOJI6-
e, JaHHAA IPyIa KOMaHZ IIOMOXKeT BaM B aToM. Vlnm, ecau y Bac Macca cBo6os-
HOTO BPeM€eHU, MOYKHO OTIPABUTEH BBIBOJ B BJIEKTPOHHYIO TaOJUILy U CHEJIATH TO
JKe caMoe C IIOMOIIIBI0 MAJIOIIOHATHBIX KOMAaH 3a 6oJIee JINTeIbHOe BpeMs.
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ITomuUTE 06 9TOM, KOTZla BOBHUKAET HEOOXOAUMOCTD PEIIUTh KaKyI0-JIru00
npobsemy. Bee cyiiiee ecTh (haiiyibl MK HaXOAUTCS B (pailiax, Irae-HUOYob B
HeJpax cucTeMbl. Bce, UTo BaM HYKHO OyZeT caejaTh, — 9TO HANTU 9TOT
daii!

an/IMeLIaHI/ISI KO BTOPOMY UaaaHMo

Korga s manmcas cBoio mepByI0 KHUTY, Bce cuCTeMbI ceMeticTBa BSD umesnu
oueHb MHOTO o01rero. CrcTeMHBIN afMUHUACTPATOP, 3HAKOMBIN C OTHOI 13
BSD-cucTeM, MOT CIIOKOMHO CECTh 3a APYT'YI0 1 HACTPOUTE ee 3a IIapy YacoB.
Hexoropble MHCTPYMEHTHI MOTJIM HAXOAUTHCS B HEIPUBLIYHOM MECTE, TIO-
CJIEIOBATEJILHOCTh HAYAIBbHOU 3arPY3KM CHUCTEMBI MOTJIA HECKOJIBKO OTJIV-
YaThbCsd, HEKOTOPhIe PYHKIIMOHAJIbHBIE OCOOEHHOCTH MOTJIN OBITH APYTHUMU,
HO B 00IIleM U I1eJIOM BCe€ CHCTeMbI Hecsiu B cebe uepThl BSD 4.4. Tax OnL10
OATH JIET TOMY Hasall, HO 3a 9TO BpeMdA Bce crucTeMbl BSD 1111 cBouM myTeM.
B HUX ellie ocTaJINCh HEKOTOPBIE OOIIIe UePThI, HO PA3INYMA CTAIN HACTOIb-
KO CYIIIECTBEHHBLIMHU, UTO s OOJIbIIIE He MOT'Y TOBOPUTD, UTO 0OJIbINASI YACTh
9TOM KHUTU B PaBHOM CTeIlleHU MpuMeHuMa Ko BceM Tpem BSD-cucremam.
ITo aT0it mpuumHE BTOPOE M3AaHNe KHUTHU MOJy4YnJio HasBaHue «FreeBSD.
ITogpo6HOE PYyKOBOACTBO», a He «BSD. ITogpo6HOE PYKOBOACTBO» .

BesycaoBHO, 31€ech BEI HafiieTe MacCy OTJIMYNI OT IIEPBOTO N3MaHUA KHUTH.
Jramna3oH pasjauduii, OT TPYAHO YJIOBUMBIX 0 ABHBIX, Me:xkay FreeBSD 4
u FreeBSD 7 HacTOJIBKO BEJINK, UTO JII0O00OIT MOYKET OBITh COUT C TOJIKY, €CJIN
He IPOABUT OJIKHOTO BHUMaHUA. B crcTeMy ObBLIM MHTETPHUPOBAHBLI MHO-
rue MHCTPYMEHTHI afMHUHHCTpHpoBaHuA Sendmail, mosTomy s Oyay pac-
ckas3bIBaTh He 0 Postfix, a o Sendmail. (Mue mo-upe:xkuemy upasutcsa Post-
fix, Ho sTa KHMra pacckassiBaeT o FreeBSD.) B 2000 rogy 6bLI0 TPYAHO
IpeacTaBUTH cebe KOMObIOTED 03 HAaKOMUTEISI Ha THOKUX MarHUTHBIX JTUC-
Kax, Temepb ke HEeKOTOpble KOMIILIOTEPHI IIPOJAIOTCA BOOOIINEe 6e3 ycCT-
PpoOicTB HA CMEHHBIX HOCUTEJIAX. ITO JAejaeT paboTy ¢ 0e3JUCKOBLIMU CTAH-
MUAME 0COOEHHO BaKHOI, MMOCKOJbKY AJA HEKOTOPHIX allapaTHBIX ILIaT-
¢opM 9TO e IUHCTBEHHBIH CII0CO0 3aIyCTUTH OIEePAIIMOHHYIO CHCTeMY Ha Ma-
mune! Hakomerl, 3a mociegaure OaTh JeT FreeBSD majmexo mpoaBuHyJIach
B CBOEM Pa3BUTHU, Ja U MOU 3HAHUA PACIIUPUINCEH 'Opa3o 3HAUUTeIbHEee,
yeM g MOT cebe mpefcTaBuTh. Hameroch, UTO BCe 9TO BMECTE B3SATOE CAeIaeT
BTOPOE U3aHue KHUTYU 3SHAUNTEJIbHO JIYUIIle ee TPeAIeCTBeHHUIIbI.

CTpyKTYypa KHUTA
Bropoe uspaune «FreeBSD. ITogpo6Hoe pyKOBOACTBO» BKJIIOUAET CJIEAYIO-
I[¥e TJIaBhI:
T'naBa 1 «Kak moay4uTs MOMOIIH »

OxBaTbIBaeT MOMOJHUTENbHBbIE MHMPOPMAIIMOHHBIE PECYypChl, KOTOpBIE
upoekT FreeBSD u ero CTOPOHHUKHU IIPEJOCTABJIAIOT IIOJH30BATEJIAM.
Hu oxma xHMra He MOKeT OXBATHUTL BeCh MaTepwaJj. ¥y MeHUe IIpuMe-
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HATH MHOTHE JOoCTyIHBIe pecypchkl FreeBSB momoskeT BaM 3aImloJHUTH
JI00bIe Tpo6esbl B MHMOPMAaIUU, KOTOPYIO BEI 3lIeCh Haligere.

T'nasa 2 «YcranoBka FreeBSD»

Cozep:xut 0630p yeranoBKu FreeBSD Ha BbIZieIeHHOI MAIIIHE W COBe-
THI 10 ONTUMAJIBbHOMY KOH(PUTYPUPOBAHUIO.

Tnasa 3 «Ilyck! IIpoece 3arpysku»

Jra rjaBa paccKaskeT BaM O TOM, KaK IIPOTEKAaeT IIPOIecC 3arpy3Ku
FreeBSD, a Takxe o TOM, KaK 3allyCKaTh, OCTAHABJIWBATH U Ilepe3arpy-
JKaTh CUCTEMY B Pa3jIMUHBbIX KOHPUTypanmuax.

T'nasa 4 «IIpouTuTe 5TO paHblile, YeM UTO-HUOY AL UCIIOPTUTE! »

OmnuceiBaeT cnocoOBI pe3epBUPOBAHUS JaHHBIX KaK Ha YPOBHE Bcell cuc-
TeMBbI, TAK ¥ Ha YPOBHE OTAEJIbHBIX (haiijioB. 37ech :Ke pacCKa3bIBaeTCs
O TOM, KaK BHOCUTBb U3MEHEHHNA, KOTOPbIE JIETKO OTMEHUTH.

T'naBa 5 «IKCIIEPUMEHTEI C APOM »

OnucsiBaer KouGuUrypupoBanue aapa FreeBSD. B orinuue ot HEKOTO-
PBIX APYTUX ollepanuoHHbIX cucTeM Anpo FreeBSD Hajzo HacTpauBarth,
YTOOBI OHO JIyUIlle OTBEYaJio BaluM IeiasaM. Takas BO3MOMKHOCTE obec-
MeYNBAeT IIOTPACAOIYI0 T'MOKOCTh M IIO3BOJISIET M3BJIEKATh MaKCH-
MaJIbHYIO II0JIb3y U3 allllapaTHBIX CPEICTB.

I'naBa 6 «Pabora B ceTn»

Copmep:xuT 06CYsKJ€HIE CeTEeBhIX BO3SMOJKHOCTEH u mx pabory Bo Free-
BSD.

T'naBa 7 «Opranusanus 3aIiuThl CUCTEMBI»

Hayqn'r BaC, KaK 3aIllUTUTh CHUCTEMY OT B3JIOMIIUKOB X 3JIOYMBIIIIJI€H-
HHUKOB.

T'naBa 8 «[{ucku u hailyIoBbIe CUCTEMBI »

PaccmarpuBaer HeKoTOophie geTanu padoTsl FreeBSD ¢ :kecTKuMu muc-
Kamu, (aitnoseie cucteMbl FreeBSD, mommep:kky apyrux ¢aiijaoBbIX
CHCTEM M HEKOTOpPBIE ceTeBhIe (haiIOBbIE CUCTEMBI.

T'maBa 9 «PaciiupenHbie CpeICcTBa 3aIIUTHI»

OmnuceiBaerT HauboJee MHTEpPeCHble (DYHKIMU 3allUThI, IPUCYTCTBYIO-
mue Bo FreeBSD.

Tmasa 10 «Karauor /etc»

OnuckiBaeT OCHOBHBIE KOHQUTypanuonusie daitisl FreeBSD u ux npu-
MeHeHUe.

TmaBa 11 «[lenaem cuctemMy moJae3HOM »

OmnucniBaer CHUCTEMY «IIOPTOB» MU IIaKE€TOB, KOTOpad IIPpUMMEHAETCA OJIA
YIIpaBjJeHUud JOIIOJHUTEJIbHBIM IIDOTPAMMHBIM obecmeueHMEM.

T'naBa 12 «PacmiupenHoe ypaBjieHre IPOrpaMMHBIM 00ecIIeueHeM »

OnucnsiBaeT HEKOTOPhIEe 13 HanmboJiee MHTEPECHBIX 0COOEHHOCTEeHN yIIpas-
JIeHH’s IIPOTPaMMHEBIM oOeciieueHreM B cuctemax FreeBSD.



I'nasa 13 «O6uoBinenue FreeBSD»

OGyuaeT Bac, KaK 3aeifiCTBOBATH IIPOIeCC OOHOBJIEHN . ITA IPOIeaypa
FreeBSD, o cpaBHEeHHUIO ¢ TeM, UTO IIpeAJJaraioT Jio0ble Ipyrue omnepa-
IIMOHHBIE CCTEMBEI, — OJJHA 3 CAMbBIX 3aMeUaTeJbHbBIX 1 JOIMUHBIX.

I'naBa 14 «OpuentupoBanue B Uuatepuere: DNS»

OnucsiBaer cepBep gomeHHBIX uMeH (DNS) u HayuuT Bac, Kak ero ycra-
HOBUTH U HACTPOUTD.

T'naBa 15 «YupaBiieHre MaJIbIMU CUCTEMHBIMY CEPBUCAMU »
31ecs OyayT 00CYKAAThCS HEKOTOPhIE M3 HEOOJILIINX IPOrpaMm, KOTO-
pble moTpebyroTesa BaM AJid obeclieueHns HOpMaJIbHOM paboTel FreeBSD.
T'naBa 16 «Coam, uepBu 1 BUPYCHI (ILJIIOC 3JIEKTPOHHAS II0UTA)»

OnwucsiBaer, Kak Bo FreeBSD HacTpouTh cucTeMy 3JIeKTPOHHOI IIOYTHI,
KoTopas 00ecleunT HaJeKHYIO JOCTABKY IOUTHI U OYAET 3aluIlleHa OT
cmaMa ¥ BUPYCOB.

T'nasa 17 «Bed u FTP-cepBucni»

O6bsicHsIET, KaK HACTPOUTH M 06€30IaCUTh ABE CaMble IMOIYJISPHBIE
cay:k0b1 HTEpHeTA.

T'naBa 18 «CoBeTsI 0 HACTPONKE I€eOMETPUH JUCKOB»

B ar0ii ritaBe paccMaTpUBaOTCS HEKOTOPhIE MHTEPECHBIE BOSMOXKHOCTH
FreeBSD B mognep:kke QYHKIUU 3ePKAJUPOBAHUS IUCKOB, DKCIIOPT
IVCKOBBIX YCTPOMCTB B CETH, a TAKJKe O0II[1e BOIIPOCHI 3AII[UTELI I MAHN-
yJIUPOBAHUS JAHHBIMMU.

T'maBa 19 « HpOI/IBBOI[I/ITeJII:HOCTI: CHUCTEMBbI 1 €€ MOHUTOPUHI»

OmnuceiBaeT HEKOTOpPbIe MHCTPYMeHThI FreeBSD ns TecTupoBaHusA IPo-
U3BOJUTEJBHOCTY U YCTPAHEHUS HEIOJaloK, a TaKiKe JeMOHCTPUPYET
OpuMepbl MHTEPIpeTallu Pe3yabTaToB. 3[ech TaKiKe OyJaeT paccMmar-
puBaThCcs HpoIleAypa BXola B CUCTEMY, peaJn30BaHHAasA C MCIIOJb30BAa-
aueMm SNMP.

T'naBa 20 «IlepenoBoii kpait FreeBSD»

B aToit roaBe 6yayT gaHBI Hambosee MHTEPECHBIE COBETHI IO paboTe
¢ FreeBSD, HanmpuMep 3alIyCK CUCTEMBI HAa YCTPOiicTBax 0e3 TUCKOB U
C MaJIeHbKUMU [JUCKaMli, a TaK/Ke CO3JaHUe OTKa30yCTOMUYMBBIX
U pe3epBHBIX HACTPOEK.

T'naBa 21 «ABapuu 1 maHWKAa CUCTEMBI (M CUCTEMHBIX afMUHUCTPATOPOB)»

O6yuaeT, Kak IMOCTYIIaTh B PeAKUX CaAydaax Hemosamok ¢ FreeBSD, kKak
BBISIBJISITh ¥ YCTPAHATH IIPOOJIE€MBI I TOTOBUTH OTUET O IpodJieMe.

ITpunoxenue «ITonesubie cekpeTsl sysctl»

OHI/ICH.HBI HaI/I6OJIee HHTEepeCHbI€ U IIOJIE3HBbIE IIapaMeTpPbI HaCTpOfIRI/I
aznpa.

WUrak, 1oBOJILHO BBOAHOTO MaTepuaJja!l Buepen!
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Kak noJly4YnTb NOMOLUb

B xuure raxkoro oo’beMa, Kak 9Ta, HEBO3MOKHO OXBATUTL BCe TeMEI. B KOH-
e KoHIOB, cuctremMa UNIX mmeeT copokajieTHio ucTopuio, BSD moasu-
Jach 0oJiee UeTBePTU BeKa Hasal, a FreeBSD mssectHa yike 6osee 10 jer.
Hake ecsi 3alIOMHUTH BeCh MaTepuaj KHUTU, 3TOTO OyIeT HeZOCTATOUHO
ILJIsT BCeX BO3MOJKHBIX CUTyalnii, ocooerHHno Korga FreeBSD naunmaeT BecTu
ce0A KaK TUIUYHBLIN IOAPOCTOK M HYKIAETCS B XOPOIIIEM BOCIUTAHUU.
IIpoexT FreeBSD moamep:KuBaeT IMUPOKUI KPYT NHGOPMAIMOHHBIX Pecyp-
COB, BKJITOUAs MHOTOUMCJIEHHBIE IMOUYTOBbIe pacchliku FreeBSD, BeG-caiiT
FreeBSD, He roBops y:Ke 00 opuUIIMaIbHOM PYKOBOACTBe, CIpaBOUHHUKE
(Handbook) u BeG-caiiTax mosb3oBaTeeil, rne MOMKHO HANTH OrPOMHOE KO-
JIUYECTBO AOoKyMeHTaruu. Mope nHGOPMaAIUU MOKeT IOAaBIATb, U ¥ Bac
MOJKeT IIOABUTHCA KeJlaHre MPOCTO HAIIMCATDL IIUChMO C IIPOCHOOM O IIOMO-
mu. OgHAKO IIperk e ueM IIyO0JIMKOBaTh CBOI BOIPOC B IIOUTOBOI PACCHLIKE,
ybequTech, UTO HEOOXOAMMOM NHMOPMAI[UY HET B PYTUX UCTOUHUKAX.

Noyemy He NOYTOM C cCamMoro Ha4yana?

ITouTtoBbie paccrliku FreeBSD — aTo 3aMeuaTebHbIe PECYpPCHI AJIA IOJIyUe-
HUSA TEeXHUYECKON MHOoAmep:KKu. MHOrMe CIelMauCThI, OTCJIEKUBAIOIINE
TIOYTOBYIO PACCHLIKY, 00/I1aJaI0T OOJIBIIINM OaraskoM 3HAHUHM U MOTYT OBICTPO
OTBETUTH Ha BOIpochkl. ONHAKO IIOMHUTE: pasMelas CBOH BOIPOC B IIOUTO-
BoIi paccrlike FreeBSD, BoI TpeGyeTe, YTOOBI €r0 IPOCMOTPEH AeCATKY ThI-
cAY IOJIb30BaTes e o BceMy MUPY. ITO O3HAUAET, YTO OOUH MU HECKOJIbKO
YeJI0BEK IMOTPATAT CBOE BpeMsA HA OTBET, BMECTO TOT'O YTOOBI IIOCMOTPETH JI0-
61MOe TeJIeBUSMOHHOE II0Y, HACAAAUTHCA 00eI0M B KPYT'y CEMBU WJIU OTO-
cunarbcA. HempuATHOCTY BO3HUKAIOT, KOTZA Ha OJUH U TOT K€ BOIIPOC DKC-
nepthl oTBeuaoT 10, 50 u gaske 100 u 6osee pas. OHU cTaHOBATCA pasapa-
JKUTeNbHBIMU. HeKOoTOpbIe 13 HUX MOTYT PACCEePANTHCA He Ha MTYTKY.
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[naBa 1. Kak nony4mtb nomoLb

IInoxo To, UTO 9TH JIOAU 3aTPAUYMBAIOT MACCY BPEMEHU Ha IOJTOTOBKY OT-
BETOB Ha 9T BOIPOCHI — OTBETOB, KOTOPHIE JOCTYIIHLI B IPpyrom mecre. Ec-
JIX OYEBUHO, YTO 3aIIPAIINBAE€MbIX CBEJJEHNI HET B PA3JIMYHBIX HHPOPMA-
nuoHHBIX mcTouHUKax IIpoektra FreeBSD, choparmuBaroiuii HaBepHAKA
TMOJYUYUT BEKJIUBBIH moJe3HbIi oTBeT. OMHAKO, OTBeUuas Ha BOIPOC, KOTO-
PRI yiKe 3azaBajcad HECKOJIBKO COTEH pa3, 9KCIIePT MOXKeT He BHIIep KaTh
¥ TIOKAas3aTh CBOI OyHHBIN HpaB. [lenaiiTe caMu CBOU JOMAaIITHUE 3aJaHUA —
€CTh IIIaHC, YTO OTBET OyAeT Hal[leH paHbIlle, YeM IIPUIET COBET II0 IIOUTE.

Mo3nuwnsa FreeBSD

«domarraue sagauusa? Uro sTo 3HAUUT, foMallHne saganua? Hasaz B mKo-
JIy? T‘ITO BBl XOTHUTE — OI'HEHHBIX }RepTBOHpI/IHOH_IeHI/Iﬁ 1 IIPEKJIOHEHHBIX
KoseH?» Jla, o6paTHo B mrkosy. Mup nHGOPMAIMOHHBIX TEXHOJOTHHN — 3TO
MOKM3HEHHOe, HellpeKpallalieecsa camMoodpasopaune. Bam npugercs -
060 COTJIACUTBCA C 3TUM, JUO0 IIOKUHYTH 9TOT MUP. 3aMeTHUM, OOJHAKO, UTO
nu(poBasa nepegava OTHEHHBIX JKEPTBOIPUHOINEHNH 3aTPyJHUTEIbHA, Aa
1 HEYMECTHBI OHU B COBPEMEHHOM MUDE.

Kommepueckne omepalnoHHbBIE CUCTEMBI CKPBIBAIOT CBOIO HAYMHKY. Bce,
K YeMy eCThb JOCTYII, — 9TO OIIIIUU, IIPeICTaBJIIEeHHbIe IIpou3BoauTeIeM. [la-
JKe IIPU JKeJIaHWU HeBO3MOJKHO IIOHATH, KaK paboTaeT TOT MM MHOM KOM-
noueHT. Korga mpoucxoaut c060ii, eCTh OJUH BLIXOJ — 3BOHUTDH IIPOMU3BOI-
TEJII0 M YHUMKEHHO HPOCUTH HmoMoIu. XysKe TOro, JIIOAW, OKa3hIBAIOIINe
TaKyIo IIOMOIIb 3a AeHbI'M, 3HAIOT HEHAMHOTO 00JIbIIle, UeM II0JIb30BATEIIH,
3a1aI0IIe BOIPOCHI.

Ecnu panee BbI HUKOTIA He paboTai C TPOU3BOUTEIIMEU OTKPBITOTO IIPO-
IpaMMHOTO o0ecIieueHnA, MeXaHu3M moagaep:xKu FreeBSD mosxeT yauBuTh
Bac. Bul He HalimeTe HOMep TeiaedoHA, Kyaa MOMKHO OBLIIO Obl ITO3BOHUTh,
U HEeT MPOUBBOAUTEJA, C KOTOPBIM MOXKHO OBLIO ObI ITOpyraThcsi. Y BEI He
CMOXKeTe CBSABAThCS C MEHEIKePOM, IIOTOMY UTO BbI U ecTh MeHemkep! ITo-
3IPABJIAIO C MOBLIIIIeHEM!

BapuaHTbl nogaepXxKu

Cienyer cKasaTh IPHU 9TOM, UTO BbI He OPOIIIeHBI Ha MPOU3BOJI cyaAb0nI. Co-
o6mrectBo FreeBSD HacuuThIBaeT OTPOMHOE UMCJIO Pas3pabOTUMKOB, II0-
MOIITHUKOB UM MOJb30BaTejeil, KOTOpble 00/Iafal0T IJIYOOKUMHU ITO3HAHUS-
MU, 1 OHK OyAyT pansl mopaborats ¢ Bamu. Cucrema FreeBSD mpegocras-
JISIET BCE, YTO TOJbKO MOXKET IIOTPe00BaThCA: MMOJHBIN JOCTYI K MCXOSHBIM
TEKCTAaM CHCTEeMbl, MHCTPYMEHTEI, CIIOCOOHBIEe IIPEBPATUTDH 9TU HUCXOTHbBIE
TEeKCTHI B ITPOTPAMMBI, 1 OTJIASUYNKH, KOTOPbIE UCIIOJIL3YIOTCA Pa3paboTyu-
kamu. OT Bac HUUETO He OyIeT CKPBITO, BhI CMOYKETe YBUIETh BCe JOCTOMH-
CTBA M HEJOCTATKMW. BBl CMoOKeTe 03HAKOMHUTHLCSA C MCTOpPHEl Pa3BUTUA
FreeBSD, nHaunHas ¢ caMoro Hauaja, BKJIOUad KayKIoe U3MeHeHre U Ipu-
YUHBI, €T'0 BbI3BaBIlIEe. BbI MOsKeTe He YyMeTh IMM0Jb30BATHCA 9TUMU UHCTPY-
MeHTaMH, HO 9TO He IIpobJieMa mIpoekTa. MHOTrMe 4jJIeHkl CO00IecTBa IroTo-
BBI IIOMOTAaTh BaM Pa3BUBATHL BalllM HABBLIKM, OJiarogaps 4eMy BBl HAyUU-



CTpaHuLIbl pyKOBOLCTBA 45

Tech MOJIb30BATHCA STUMU MHCTPYMeHTaMu. Bam OyzeT mpemocTaBiieHa He-
orpaHMYeHHAas ITIOMOIIh B BRIMOJHEHUH BalllnX 00sI3aHHOCTEH.

O0611iee TpaBUJIO TAKOBO: JIIOAW TOMOTAaIOT cebe momobubIiM. Ilomb30BaTe D
FreeBSD gosmken mepeiiTu oT ymoTpeOJeHUsA IOTOBOM MUIK K U3YUEHUIO
pelienToB ee mIpuUTroTOBJIeHUsA. [losb30BaTe A, JKealolnero moaAPOOHO n3Y-
YUTH CBOIO CHUCTEMY, KIYT C PACIPOCTEPTHIMH O0BbATHUAMU. Ecau ke oH
IIPOCTO XOYeT 3HATDb, HA KAKYI0 KHOIKY HaXaTb, eMy CJIedyeT 00paTUThCs
K JOKYMEHTAIIMH: Y CHeIINaJNCTOB coobiectBa FreeBSD mpocTo HeT cTu-
MyJia IIOMOTaTh TeM, KTO He IIoMOoTraeT cebe caM MU He CIIOCO0eH CJIeqoBaTh
WHCTPYKI[USIM.

Ecsiu BBI XOTHUTE UCIIOJIb30BATh CUCTEMY, HO He MMeeTe HU BpeMeHU, HU JKe-
JIaHUA YUUTHCS, TOTZA 3aKJII0UNTEe KOHTPAKT Ha IIOJyUeHIe KOMMePUeCcKoi
TOAKEPKKN. ITO HEe 03HAYUAET, YTO BBl MOJYUUTE BOSMOYKHOCTH KOHTAKTH-
poBarthb ¢ Baageabiiem FreeBSD, Ho, 1o KpaiiHeil Mmepe, Y Bac IOSIBUTCA KTO-
TO, HA KOT'O MOYKHO OyZeT BBIILJIECHYTH CBOe HeZoBOJIbCTBO. Ha Beb-catiTe
FreeBSD Bl HalifieTe mepeueHb KOMIIAHI, KOTOPbIE€ IPEJOCTABJISIOT ILIAT-
HYIO0 TEXHUYECKYIO MOAJEPIKKY.

BakHOo moMHUTBH, uTOo mpoeKT FreeBSD moamep:KUBaeT JUIIL CUCTEMY
FreeBSD. Eciu y Bac mpousolyia HEIPUATHOCTh C KAKUM-JIN00 IPYTUM
mporpaMMHBIM ofecIlieueHUeM, CIUCKHU pacchliku FreeBSD — He camoe
JIydlliee MeCTO [IJIsl PasMeIlleHUsA Balero Bompoca. Boobie paspaboTunku
FreeBSD o6s1afatoT cepbe3HBIM OIIBITOM U B IPYTOM IPOTPaMMHOM obecIie-
YeHUM, HO 9TO He 03HAUAET, UTO Y HUX IIOABUTCS JKejJaHue 00bACHUTH BaM,
HanpuMep, Kak HacTpouTh KDE.

Wrak, mepBas 4acTh JOMAIIIHEr0 3aJaHUs — U3YYUTh, KAKUE UCTOUYHUKU
nH(OPMAIIUU CYIIeCTBYIOT IIOMUMO 3Toi KHUTrHU. CIofa BXOAAT UHTErPUPO-
BaHHOE CIIPABOUYHOE PYKOBOIACTBO, BeO-caiiT FreeBSD, apXuBBHI MOUYTOBOM
PaCCBHLIKY U APYTHE BeO-CcalThI.

CTpaHuMLbl pyKOBOACTBA

Cmpanuubt pykogodcmea (man pages; man — cokparieHue ot «manuals,
PYKOBOZCTBO) — 9TO mepBuuHasa mokymentanusa UNIX. Hecmorps Ha TO,
YTO OHU CUUTAIOTCS HETMOHSATHBIMU, TPYAHBIMU AJIA N3YyUEHUA, U TOBOPAT
IaKke, YTO MX HEBO3MOXKHO UMTATh, OHU BIIOJIHE APy KeJI00HBI K IT0Jb30Ba-
TeJAM — K OCOOBIM II0JIb30BaTenAM. Korma cosmaBajinCh 3TH CTPAHMILGI,
CPeIHUH CUCTeMHBIN afMUHUICTPATOP IIucaJ nporpammsel Ha C. B pesyabra-
Te 9Ta JOKYMEHTAaIUs Oblja HAaMKWCAHA MPOrPAMMUCTAMMU [JIS IPOrPaMMU-
croB. Ilonb3oBaTeinb, CIIOCOOHBIA AYyMaTh KaK HPOTPAMMICT, COUTET STU
CTPAHUIIBI COBEPINTeHHbIMHU. S MPo6oBaJ AyMaTh KaK IMPOrPAMMUCT, HO pe-
aJILHOTO ycIiexa AOCTUT JIUIIb IocJe ABYX AHEeH HeIpephIBHOTO M3YyUYEeHUS
TOKYMeHTAaInu (IIOMOTJIY CUJIbHOEe HEPBHOE BO30OYKIeHMe U KoenH).

3a mocieHTe HECKOJIBKO JIET YIIaJ YPOBeHb KBaTu(GUKAIINYT, He00XOIUMBbI i
IJISI CHICTEMHOT'0 afMUHNCTPpUpoBauusd. Temeps cicTeMHOMY a MU HUCTPATO-
Py He 00s3aTe/ILHO ObITH IPOrPAMMUCTOM. AHAJOTMYHAS Bellb IIPON3O0IILIa
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CO CTPaHUIIAMU PYKOBOJCTBA — UMTATh UX cTaJyo jJerde. CTpaHUIIBI PYKO-
BOJICTBA — 9TO He YUeOHUK, OHU O0'BACHAIOT IOBEeAEHUE IIPOTPAMM, a He KaK
JIOCTUYh JKejlaeMoro peayJbraTa. Ilo cymiecTBy, OHU ABJIAIOTCA IEPBOH JIN-
HUel aTaku IIPU U3yUYeHUU paboThl cucTeMbl. IloJ1b30BaTEb, OTIIPABUBIIINHA
OHCHMO B IIOUTOBYIO PACCHLIKY, He 3arJIAHYB B OTU CTPAHUIIBI JOKYMEHTA-
UY, HaBEepHAKA IOJYUYUT KPATKUHI COBET — 3A2AAHYMb UMEHHO 6 HUX.

Paspenbl cTpaHUL, pyKOBOACTBA

PyxkoBoacTso 1o FreeBSD cocTouT 13 neBATH pa3iesioB. OTH Pasiesbl BbI-
TIALAT TaK:

General commands (OcHOBHBIE KOMAH/IBI)

System calls and error numbers (CucteMHBIe BBI30BBI U KOJbI OIIINO0K)
The C libraries (Bu6aunorexu C)

Devices and device drivers (YcTpoiicTBa u fpaiiBepbl YCTPOHICTR)

File formats (PopmarTs ¢aiiaos)

Game instructions (MHCTPYKIIUY K UTPAM)

Miscellaneous information (Becsikasi Bcssumaa)

System maintenance commands (KoMauasl 00CIyKUBAHUA CUCTEMBI)

© 0o oR b H

Kernel system interfaces (Cucremubie nuTepdeiice aapa)

Kaskmasa crpanuiia pyKOBOJCTBA HAUMHAETCS C HA3BAHUA KOMAaHIbI, KOTO-
PYIO OHA OIIMCHIBAET, BCJIE 38 KOTOPHIM CJIefyeT HOMED pasjiesia B KPYIIbIX
cK0oOKax, Hanmpumep reboot(8). Korga rakoe ymoMmmHaH1Ie KOMaHIbI BCTPe-
yaeTcs rae-HUOyIb B JOKYMEHTAIIMH, 3TO 03HAYAET, YTO He0OXOAMMO IIPO-
YUTATh 9Ty CTPAHUIY PYKOBOJCTBA M3 YKa3aHHOro pasaeiya. Iloutu Kax-
Jas TeMa MMeeT CCBLIKY Ha CTPaHWUIy AOKyMeHTamuu. Hampumep, nis
IPOCMOTPA CTPAHUIILI PYKOBOJACTBA II0 PETAaKTOPY Vi HaJZO BBECTU CJIEAYIO-
IIyI0 KOMaHYy:

$ man vi
B oTBerT cucTeMa BeIZACT TAKYIO MH(POPMAIIUIO:
VI(1) VI(1)

NAME (M%)
ex, vi, view - text editors (TekcTOBbE pPEAAKTOPHI)

SYNOPSIS (CKHONCHUC)
ex [-eFGRrSsv] [-c cmd] [-t tag] [-w size] [file ...]
vi [-eFGIRrSv] [-c cmd] [-t tag] [-w size] [file ...]
view [-eFGRrSv] [-c cmd] [-t tag] [-w size] [file ...]

LICENSE (JMLEH3NS)
The vi program is freely redistributable. You are welcome to copy,
modify and share it with others under the conditions listed in the
LICENSE file. If any company (not individual!) finds vi sufficiently
useful that you would have purchased it, or if any company wishes to
redistribute it, contributions to the authors would be appreciated.
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(Nepesog: Mporpamma vi pacnpocTpaHseTcd cBoboaHo, 0e3 orpaHuyeHwui.
[lonyckaeTca ee konupoBaHue, Moaudukauus 1 nepegada ApyruM Auuam cornacHo
ycnosuam, npusefeHHsM B daine LICENSE. Ecnu nuobas komnaHws (He oTaenbHoe
nvuo!) codTeT mporpaMMmy Vi B AOCTATOYHON Mepe MONe3HON, OHa MOXEeT KymuTb
ee. Ecnu nwpbas komnaHus noxenaeT pacnpocTpaHaTb vi, aBTopu OyayT
npu3HaTeNbHbl 3a MNOAYYEHHbHE AeHbIU. )

DESCRIPTION
Vi is a screen oriented text editor. Ex is a line-oriented text editor
Ex and vi are different interfaces to the same program, and it is
possible to switch back and forth during an edit session. View is the
(Vi - oKpaHHuid TeKCTOBbIM pefakTop. Ex — CTpodHbid. Ex u vi - 8T0 pasnuyHbie
MHTEePOENCcyH K OLHOM K TOW Xe nporpamme, Mexny KOTOPbIMU MOXHO
NepeKnnyaTbCa Ha NPOTAXEHMN CeaHca PefakTUpOBaHus. )

CTpaHulla HAUMHAETCS ¢ Ha3BaHUA KoMaHAwI (Vi) m Homepa pasnena (1), 3a-
TeM cjeJyeT HasdBaHMe KOMaHALI. [laHHAs CTPAHUIIA ONMUCHIBAET TPU KO-
MaHJBL: eX, vi u view. JlaB KOMaHIy man ex UJIU Man View, BBI IIOJYUYUTE TY
JKe caMyIo CTPaHUILY.

Hasurauusa no CTpaHNUaM pyKoBOACTBa

BrIzBaB cTpaHUIly PYKOBOICTBA, MOYKHO HaKaTueM KJIABUIIH ITpodesia Uin
Page Down mepemecTuThCa Ha OOWH 3KpaH Buepen. Eciau Bam He Tpebyerca
miaraTh Tak [OAJieKO, BOCIOJNbL3yHWTech KJaBuineir Enter miam xiaaBumiei
«CTpeJIKa BHU3» [JId IepeMeIleHns Blepen Ha ogHy cTpoky. Kimapuima B
niu Page Up mepemecTuT Bac Ha OAWH dKpaH Hasax. UYToObI BBIIIOJHUTH I10-
VCK B IIpeJe/iaX CTPAHUIIbI, HAKMUTE KJIABUIIY / U BCJIeM 32 CUMBOJIOM CJI9-
I1a BBEJUTE MCKOMOE CJI0BO. B pe3ysbTaTe BBl IEPEMECTUTECH K IIEPBOMY
BXOJKJIEHUIO CJIOBA, U OHO OyaeT moaceeueHo. [locaenyromire HasKaTuA KJia-
Buiu N 6yayT mepeMeniaTh Bac K CJAeAVIOIINM BXOKAEHUAM 3TOTO CJI0BA.

Bce 9T0 cKazaHO B IPEAIIONOMKEHNN, UTO BhI UCIOJIb3YyeTe IPOTrpaMMy II0-
CTPAHUYHOTO IPOCMOTpa mo ymosuanuio — more(l). Eciau BuI mosnb3yeTech
IPYTOH IIPOrpaMMOi, UCIOJIb3yiTe KOMOMHAIINY KJIABUII, IPUCYIINE €.
Pasymeercs, ecoiu Bel 3HaeTe UNIX mocTaTouHO, YTOOBI MCIIOJIB30BATh APY-
Y0 IPOrpaMMy IIOCTPAHUYHOTO IIPOCMOTPA, TO Bhl MOJYKETe IIPOIIYCTUTh
JTOT pasme.

Mouck cTtpaHuy, pyKoBoACTBa

Hauwnnzamilmnue moib30BaTe I HEPESKO TOBOPSAT, UTO OBLIN ObI CUACTJIMBEI
03HAKOMUTHCSA CO CTPAHUIIAMU PYKOBOJACTBA, €CJU ObI TOJbKO MOTJIN Hali-
TN HYXHBbI€ M. HOI/ICH B CTpaHUIaX PYKOBOJACTBaA MOJKET BBIIIOJIHATHCA
C IOMOIILI0 KoMaHg apropos(1) u whatis(1). Komamma apropos(1) oThIIIeT
BCe CTpaHUIIbI DYKOBOACTBA, HA3BAHUA NJIX OIIMCAaHUA KOTOPBIX BKJIKOYAIOT
yKasaHHOe BaMu cJ10Bo. KomaHma whatis(1) BBITTIOJTHUT TaKOI JKe ITOUCK, HO
OTHIMIET TOJBKO Te CTPAHUIIBI, TJe YKasaHHOe CJIOBO BCTpPeUaeTCdA IIeJIu-
koM. Hampuwmep, a5 caydasa ¢ KOMaHI0M Vi MOKHO TOTTPOOOBATEH BBITIOJI-
HUTDb TAKOH IIOUCK:
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$ apropos vi

BUS_ADD_CHILD(9) - add a device node to the tree with a given priority
BUS_PRINT_CHILD(9) - print information about a device
BUS_READ_IVAR(9), BUS_WRITE_IVAR(9) - manipulate bus-specific device
instance

variables

DEVICE_ATTACH(9) - attach a device

B o06111eii cioskHOCTH OyHeT HalimeHo 581 BXoKIeHUe, UYTO, BEPOATHO, MHO-
ro 00JIbIIle, UeM BaAM MOJKEeT IIOTPe00BaThLCSA. BONBIIIMHCTBO U3 OTUX BXOXK-
IeHUH He MMeIOT HMKAKOro oTHomIeHus K vi(l), IpocTo B Ha3BaHUU WUJIU
B OIIMCAHUU 9TUX CTPAHUIL IIPUCYTCTBYEeT KOMOMHAIISA cCUMBOJIOB vi. Coue-
TaHUe CJOB device driver UMeIOT IITUPOKOE PACIIPOCTPAHEHNEe B CTPAHUIIAX
PYKOBOJICTBA, II09TOMY TAKOU pe3yjJbTaT HeyAUBUTEJIeH. B MOZ00HBIX CIIy-
yaax 60JIbIe T0JIb3EI MOKET IIPUHECTH KoMaHaa whatis(1).

$ whatis vi

ex(1), vi(1), view(1) - text editors
etags(1), ctags(1) - generate tag file for Emacs, vi
$

31ech OBLIIO ITOJYUEHO BCETO ABa pe3yabTaTa, U 00a UMeIOT SBHOE OTHOIIIeHe
K vi(1). MHOTrIa MOMCK € TOMOIIBI0 KOMaHABI apropos(1) maeT 6ojiee BocTpe-
0oBaHHBIE Pe3yJIbTAThI, ueM whatis(1). IloskcrepuMeHTUPYITE C 3TUMU KO-
MaHIaMM, 1 BEI OBICTPO IOMMeTe, KaKie U3 HUX KOraa OyAyT BaM II0JIe3HbI.

Homepa pa3aenoB u cTpaHULbI PYKOBOACTBA

WHorza cayuaeTcs Tak, YTO AJIA OJHOTO U TOT'O JKe Ha3BaHUA KOMAHIEI Me-
eTcA HECKOJbKO CTPAHWI[ B PYKOBOZACTBe. Hampumep, B KasKIOM pasfeie
PYKOBOJCTBA MMEETCA BBOAHAA CTPAHUIIA, B KOTOPOI IIPUBOLUTCS OIKCA-
Hue paszena. YToObl YKa3aTh, B KAKOM pasfeie CIelyeT NCKATh CTPAHUILY
PYKOBOJZCTBA, YKa3bIBaliTe HOMEP pasfesa cpasy BeJaeq 3a KOMAaHIOM man.

$ man 3 intro

HanHasa KoMaHJa IPUBEJET Bac Ha BBOAHYIO CTPAHUILY TPETHETO pasiesa py-
KOBOJCTBA. 1 peKOMEHIYI0 IPOUYNTATh BCE BBOJHBIE CTPAHUIIBI XOTs ObI pa-
¥ TOTO, YTOOBI BbI OCO3HAJIU IVIYOMHY U IITUPOTY AOCTYIITHON HH(POPMAIIUN.

CopepXXnmoe CTpaHUL, PyKOBOACTBA

CrpaHUIBI PYKOBOJACTBA AEJIATCA Ha pasfesbl. XOoTd B CTPAHUIE PYKOBOJ-
CTBa MOTYT IIPUCYTCTBOBATh IPAKTUYECKH JIIOObIE 3ar0JI0BKHU, HEKOTOPBIE
U3 HUX ABJIAIOTCA cTaugapTHeIMu. CM. mdoc(7) A1 mosmyuyeHu s HeTIOJHOTO
CHUCKA U IPYToil nH(popMaIiy O CTAHIAAPTAX CTPAHUIL PYKOBOJCTBA:

e NAME coobrraer mmsa (MM UMeHA) MPOTPaMMbI MM YTUIUTHI. Hekoro-
pbie IPOrpaMMbl MOI'YT UMETH HECKOJIbKO NMEH, HAlIPUMeD, TeKCTOBBIA
penakTop vi(1l) mmeer Tak:ke umeHa ex(1) u view(1).
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e SYNOPSIS mpuMBOOMT IepeueHb BO3MOKHBIX KJIOUEN KOMaHIHON CTPOKU
U UX apryMEeHTHI WJIM KaK BBITJIAIUT BBHISOB OMOJIMOTEUHON (QYHKIIWU.
Ecau s y:xe 3HaKOM ¢ IpOrpaMMOil, HO IPOCTO HE MOT'Y BCIOMHUTH [0~
HIyCTHUMBbIE IIapaMeTphbl, 9TOr0 pasieja MOCTATOUYHO, YTOOBI OCBEXKUTH
CBOIO IAMATH.

e DESCRIPTION comep:KHMT KpaTKOe OIMCaHWe IIPOrpaMMbl, OUOJIMOTEKU
niu pyaxrnun. Comep:KuMoe 3TOro pasiesia 3aBUCUT OT TEMBI, KOTOPYIO
OXBATBHIBAET CTPAHUIIA PYKOBOJCTBA, — CTPAHUIIBI O IporpamMMax, daii-
Jax u 6a30BbIX HHTEPODeiicax TOKYyMEHTUPYIOTCA I0-Pa3HOMY.

e (PTIONS (kiioun) mapamMeTphbl KOMaHIHOI CTPOKYU IIPOIPAMMBI U UX BO3-
IeiicTBUe.

e BUGS (ommbKM) OMMCHIBAET M3BECTHBIE HPOOJIEMBI, CBA3AHHBIE C IIPO-
TPAMMHBIM KOJOM. 3a4YacTyi0 5TO MO3BOJAET M36aBUTHCA OT MHOTUX
xJj10110T. CKOJIBKO pas BbI OMJINCH, Pelllas KaKy-HUOyab 3aJauy, TOJIb-
KO UTOOBI yOeAUTHCSA, YTO IporpaMMa He paboTaer Tak, KaK MOYKHO ObI-
JIO O3KuAATh o fokyMeHTaruu? Ilensb pasmena BUGS — cAOKOHOMUTH Bariie
BpeMs W OIIMCATHh M3BECTHBIE OIIMOKM M CIy4aud CTPAHHOI'O IIOBEJEHUSI
IporpaMMsi.!

e SEEALSO (cM. TaksKe) TPaAUITMOHHO SBJISAETCS IMOCJIeTHUM pasaesom. Ha-
IO IIOMHUTB, 4TO cucTeMa UNIX mozob6HA S3BIKY 1 KOMIIOHEHTHI CHCTe-
MBI CBA3aHBI B 071HO 1ejioe. IIomo6HO0 KIeiiKoii JJeHTe, CChIIKY U3 pasje-
Ja SEE ALSO moKasKyT, KaK KOMIIOHEHTHI COeIUHAIOTCS B OJHO IIeJIoe.

Eciiz B KaK0O#i-TO MOMEHT y Bac He OKAXKeTCA JOCTYIA K CTPAHUIAM PYKO-
BOJICTBa, BBl CMOJXKeTe HalTy MX Ha MHOruX BebO-caiiTax. Tax ke KaKk 1 Ha
ocHOBHOM BeO-caiiTe FreeBSD.

FreeBSD.org

Be6-caitt FreeBSD (http://www.freebsd.org) cogepkuT Mmaccy pasHoodpas-
HOIl mHMOPMAaIUU II0 BOIIPOCAM YCTAHOBKM M aAMHUHUCTPUPOBaHuA Free-
BSD. Haub6oJsiee BaskHBIMEU yacTaMu ABiadoTcsa Cupasounuk (Handbook),
coopauk FAQ (Frequently Asked Question, uacTo 3amaBaemMbie BOIPOCHI)
¥ apXUBBI IOYTOBBIX PACCBHLIOK, OOHAKO 3[eCh K€ BBl HalifieTe OrPOMHOE
YKCJIO0 cTaTeil Ha caMble pasHbIe TeMbl. B MomosHEeHWE K TOKYMEHTAIluu
o FreeBSD na Be0G-caiiTe Takske umMeeTcs OGOJIBIION 00BEM HMHGMOPMAIIUU
0 BHyTpeHHeM pyKoBojacTBe nmpoeKkToM FreeBSD 1 0 cocTOSHNY pasiuyHBIX
yacTeil mpoeKTa.

Ecau BB o6Hapy:kuTe, UTO OCHOBHOI BeO-caiiT paboTaeT CIUIIKOM Me[-
JIEHHO, TOIPO0yIiTe BOCIIOJIB30BAThCS 3epKajoM caiita. Ha ocHOBHOM caii-
Te MMEEeTCS PACKPBHIBAIOIIUNCA CHOMCOK HAIMOHAJBLHBIX CalTOB-3€pKaJ,
KpOMe TOTO MOJKHO IOIpoOOBaThH BBeCTH anapec B dopmare htip://www.

1 Tarkas nuadopMaiud Ha3bIBAETCA «U€CTHOM» . MHOIMMM CIeIMAaJINuCTaM B 00J1aCTH
nHGOPMAIIMOHHBIX TEXHOJOTUIN 9TOT TEDMUH MOXKET ITIOKa3aThCA HE3HAKOMBIM,
¥ B 9TOM CJIy4yae BaM IIOMOXKeT IIPOCTOM CJI0Baph.
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<K00_cmpanvt>.freebsd.org. IIpakTuuecKu BO BCeX CTPaHaX CYIIECTBYIOT
CBOU CaMThI, nyoaupyloiiue Bed-caiiTt FreeBSD. I mepeako sameuas, 4To
calThI-3epKaJjia paboTaloT ropasio ObICTpee OCHOBHOTIO Beb-caiTa.

BeG-A0KYyMeHTbI

Hoxymenranusa FreeBSD pasaenena Ha cratbu (articles) u kuuru (books).
Pasnuune MekIy HUMHU BechbMa yCJIO0BHO. Kak mpaBuWJio, KHUTU OOJIBIIIE
craTell U 0OXBATHIBAIOT O0Jiee IIMPOKUE TEMBI, & CTAThU KOPOUe U OMMCHIBA-
IOT OgUH mpeaMerT. [[Be KHUTH, HanbOJiee HTEPECHBIE HOBLIM ITOJIH30BATE-
aam, — 3to Handbook (CpaBounuk) u FAQ.

CHpaBO‘IHI/IR — 9TO HEIIPEPBIBHO HBMeHﬂIOH.[HfICH IIyTeBOOAUTEJIb IIPOEKTa
FreeBSD. OH OITINChIBaAa€T METOAMNKY BBIIIOJIHEHNA OCHOBHBIX 3a/a4 B CUCTE-
Me U ABJISAeTCSA XOPOIINM MOACIOPheM B HauaJie paboTei. B neficTBuTeIbHO-
CTHU d IIpeJHaMEePEHHO He BKJIIOUNJI HEKOTOPHBIE€ TEMEI B 9Ty KHUI'Y, IIOTOMY
YTO OHH JOCTATOYHO MoAPo6HO onuceiBaroTea B CripaBounuke (Handbook).

FAQ (Frequently Asked Question, uacTo 3agaBaeMbie BOIPOCHI) COMEPIKUT
OTBETHI Ha YaCTO 3aJlaBaeMble BOIIPOCHI U3 MOYTOBHIX pacchlIoK FreeBSD.
Yacts nugopmanum us FAQ mponyoaupoBaHa B CipaBoUHUKe, HO JaJIeKO
He BCA.

OCTaJIBHBIe KHUTI'Y OXBaThIBAIOT cCaMbIe pa3H006pa3HHe TeMbl, HAUNHAaA OT
OTJIAAKHU SAApa U 3aKaHumBasd opranusaiueii npoexktra FreeBSD.

W3 nmeromuxcsa npumepHo 50 crareil HeKOTOPBIE OBIIN COXPAHEHBI IO MC-
TOPUUYECKUM IIPUUYMHAM (HanpuMmep, miaH Beinycka FreeBSD 5), Torza kak
Ipyrue o0CYy:KAAl0T AeTaau OIpeAeIeHHBIX YacTeil cucTeMbl, HAIpUMep,
mocaenoBareabHble mopThl mau CVSup. HekoTopble M3 HMX HAIIKMCAHBI
OYeHb JABHO U COXPAHSAIOTCSA CIEIUAJBHO [JIA TeX I0Jb30BaTesel, KOTo-
pBIe BCe eIlfe UCIOJIb3YIOT CUCTEMBI [IBAAI[ATOTO BeKa.

AT SOKYMEHTHI HOCAT BechMa (DOPMAJIbHBIN XapakTep, U IJsd UX YTEHU
TpebyeTcsa ompenesieHHAs IIOATOTOBKa. Kpome Toro, oHM Bcerjga HEeMHOI'O
OTCTAIOT OT peajbHOI xu3Hu. Kak mpaBmio, cHavajia IIOSABJISETCS HOBAS
PYHKIIMOHAJbHAS BOSMOXXHOCTD U JIUIIb IIOTOM, CIIYCTS HeAe/JN WIN Iake
MecAIbl, B CIpaBoOYHUKE IMOSBJIAETCA COOTBETCTBYIOIAA 3aIich. Kcau Beo-
JTOKYMEHTAIINSA MIOKAXKeTCA BaM yCTaPeBIIel, JYUIIINM NCTOYHNKOM CBe/e-
HUH A4 Bac OyIeT apXuB IIOUTOBBIX PACCHLIOK.

ApXMBbI MOYTOBbIX PACCbINIOK

Ecau BosHuKINas mpobiieMa He BIIMCLIBAET HOBYIO CTPAHUILY B HCTOPHUIO
FreeBSD, suauuT, KTO-TO ¢ Hell ysKe CTAJIKNBAJICS W, BEPOATHO, PacCKa3aj
00 5TOM B IIOUTOBOM pacchlike. Kak-HUKAaK, MOABJICHNIE apXUBOB BOCXOLUT
K 1994 roxy u oHu comep:KaT OKO0JIO ABYX MUJIJIMOHOB coobienuii. Koneu-
HO, HAIT HEOOXOAUMYI0 HHPOPMAIIUIO CPeAU TAKOI'0 KOJIMYECTBA COODIIe-
HUE — 3amava HempocTasa. (Korga B cBeT BBINIIO IIepBOe mM3aaHne KHUTH,
apXUBBI COAEPIKAIMU BCEro OAWMH MUJLIMOH COOOIIEHUN — MX KOJUYECTBO
YIBOMJIOCH BCETO 32 HECKOJBKO JIeT!)
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Caiit FreeBSD o6s1ajaeT BO3MOKHOCTBIO IIOMCKA IO Be0-CTPpaHUIIaM, HO OHA
OJsiefHeeT mepes TeMU BO3MOMKHOCTSIMU, UTO MpeaIaraeT MIONCKOBAas CHUCTe-
ma Google. Komnanusa Google nMeeT IONCKOBBIH caliT, MpesHa3HAUEeHHBIN
CIeIaJbHO JJIf IIOUCKA 110 TeMaM, UMeloIuM oTHoIteHue K BSD, — http:/
Jwww.google.com/bsd. IlonpobyiiTe moncKaTh CBoe coobIeHne 006 OIMInoKe
B Google, xak B IHTepHeTe, TaK U B OTAEJNbHBIX Ipynmnax. IlouToBsie pac-
ceiku FreeBSD rak:ke mpomHaeKcupoBaHnbl B rpynmnax Google, u BbI Mo-
JKeTe ¢ momoInbio Google BBEITIOJIHUTH IMOMCK Ha BeO-caiite FreeBSD.org,
BKJIIOUMB B CTPOKY 3ampoca TeKcT: site:freebsd.org. Kpome Toro, sameua-
TeJbHBIM MeXaHu3M MOMUCKA II0 TeMaM, UMeIonuM oTHoIneHue K BSD, mpe-
mocraBider cant htip://freebsd.rambler.ru. Iror caiT paboraer mmOf
yupasaerHueM FreeBSD u kak MUHUMYM OJUWH 13 €T0 CIIEI[UAJINCTOB SIBJIS-
eTcs 4WIeHOM KOJIJIeKTHuBa cosgareseii FreeBSD.

Apyrve Be6-canTbl

Pykamu moabsoBareseii FreeBSD 0b110 co3maHO MHOMKECTBO BebO-CaiiToB,
rIe Bbl MOXKeTe HAaliTh OTBETHI Ha MHTEPeCYIOI[rue Bac BOIPOCHI, IOJYUUTH
TIOMOIITh, HAUTH 00yYIaIoIy0 NH(POPMAIUIO, IO3HAKOMHUTHCS C IPOAYKTAMU
U IIPOCTO ITo00IIaTheA. Hike IPUBOAUTCS CIIUCOK MOUX JIIOOMMBIX CAaNTOB:

Daemon News (http://www.daemonnews.org)

Ha sTom caiiTe BbI HaliieTe CCBLIJIKHN HAa caMble pPa3Hbie HOBOCTH, MIMEIO-
II[1e OTHOINIeHKe Ko BceM cuctemaM BSD, a He Toansko FreeBSD.

FreeBSD Mall (http://www.freebsdmall.com)

Te, kTo 3aHMaeTrcsa mogaeps;xkoit FreeBSD Mall, ¢ camoro mauasa mpe-
JIOCTaBJAIOT KOMMepUecKyio moamep:kky FreeBSD. Ouu mpogatoT KoMm-
nakT-gucku ¢ FreeBSD, npemocTaBiasgioT BO3MOMKHOCTE O0yUeHU U IO -
IEePyKKHM, a TaK/Ke MPOJAIOT pasjnuHble TOBapbl C CUMBOJUKOI Free-
BSD, manpumep ¢pyrooaku u urpymiu. Caiit FreeBSD Mall npunanie-
KuT kommauuu IX Systems.

O’Reilly Network BSD Developer Center (http://www.onlamp.com/bsd)

3Iech pasMelleHo MHOMKecTBO craTeil mo BSD u apyrux maTepuaos,
KOTOophIe OyIyT nHTepecHbI mosb3oBaresnam BSD. ITo moemy HenmpeaBasi-
TOMY MHEHHUIO, CAMO€e MHTEePEeCHOEe Ha JAHHOM CaiTe — 3TO KOJOHKA «Big
Scary Daemons» (Bosbiniue y»KacHble TeMOHBI), BIIPOYEM, BCE OCTAJb-
HOe ToKe OyIeT II0Je3HO.

Ucnonb3oBaHue pecypcos FreeBSD,
CBSI3aHHbIX C NPUHATUEM peLUeHNN
Temneps Bo3bMeM IIPOCTYIO 3a7auy U BOCIOJb3yeMcs pecypcamu FreeBSD

Is ee pertenuda. CilenyroIeil BOIPoc 1 HECKOJBKO pa3 BCTPeUas B IIOYTO-
BbIX paccelikax FreeBSD, mosTomMy HauHeM ¢ HEro:
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«$1 Tonbko uTO yecranosua FreeBSD Ha KommbioTep ¢ mpoiieccopom 486,
U MO ceTh He paboraet. ITocse BRIMTOTHEHUA KOMaHABI ping Ha KOHCOJINA
nosiBjsieTcs coobienue ed0: timeout. B uem TyT meno? »

I[JIH HaX0XOeHUud OTBETa IIPDUMEHNM HECKOJIBKO METO4O0B.

Mownck B Cl'lpaBO‘-IHI/IKe/FAQ

Berubiii mpocmorp CupaBounuka Huuero He gajx. Ogaako B FAQ, B pasgeie
Troubleshooting (YcTparnenue HeroragokK), €CTh CTAThA:

I keep seeing messages like "ed1: timeout”. What's wrong?
(9 nocToaHHO BMXY coobweHua Tuna edl: timeout. B uyem TyT geno?)

HocraTouno 6;1u3Ko. IIpounTaiiTe cTaThio U HOMPOOYHTE IPUMEHUTD IIPE.T-
JIOXKeHHOe pelleHue.

Mounck B CTpaHUUaX pyKkoBoACTBa

Hamnee 6ymeT o0bACHEHO, UTO HMU(MPHI Iocjae MMeHU ycTpoiictBa (device
name) IpoCTO YKA3LIBAIOT HA KOHKPETHOE YCTPOMCTBO. ed0 — 3TO YCTPOMCT-
Bo ed ¢ HOMepoM 0. [ly1s Kask0ro JpaiBepa yCTPOiCTBa UMEEeTCA CBOSA CTpa-
HHUIIA PYKOBOJCTBA, IIO3TOMY Hano HabpaTh man ed M Ha 9KPaHE IMOSIBUTCS
ciaenyrpoIinada nHGopMaIug:

ED(1) FreeBSD General Commands Manual ED(1)
(PykoB0OACTBO MO OCHOBHbIM KOMaHAam FreeBSD)

NAME (1M4)
ed, red -- text editor

SYNOPSIS (CKHONCHUC)
ed [-] [-sx] [-p string] [file]
red [-] [-sx] [-p string] [file]

DESCRIPTION
The ed utility is a line-oriented text editor. It is used to create,
(NepeBoa: ed — aTo CTPO4YHbI pepakTop. OH NpUMeHAeTCs Ang cOo3[aHnd, )

TexcroBsiil pegakTop? B uem mesto? ¥V MeHs ¢ TEKCTOBBIM PEJaKTOPOM BCe
B Iopsaake! 3meck ABHO UTO-TO He TakK. lIpurasagurech BHUMAaTeJbHee
K 9TOIi CTpaHUIle PYKOBOJACTBA — OHA NPUHAMIJIEKUT K IIEPBOMY pasgesy
mox uHasBanueMm «General Command» (ocHOBHBIE KOMaHAbI). Bam Heob6xo-
IUMO OTBHICKATH APYTYIO CTPAHUIIY PYKOBOJACTBA, KOTOpas coaep:Kajia ObI
cyoBo ed. Tak Kak Takasg KOMOMHAIIUS CUMBOJIOB MMEET JOCTATOUHO OOJIb-
II10€ pacIpocTpaHeHne, BOCIOJIb3yeMCs KOMaHIOM moucKka whatis(1).

$ whatis ed
ed(1), red(1) - text editor
ed(4) - NE-2000 and WD-80x3 Ethernet driver

(npanBep Ethernet ana yctpoicts NE-2000 » WD-80x3)

Ara! Temeps BUAHO, UYTO KOMaHAa BbI30Ba pegaxkTopa ed(1l) — aTo KomaHzIa
001I1ero HasHAUeHNA. A HaM HYKHO IIOCMOTPETh onucanue ed B 4eTBEPTOM
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pasnmene. HaGepure man 4 ed, ¥ Ha SKpaHe IIOABUTCS CTPAHUIIA PYKOBOACTBA
C OIIMCAaHUEM ceTeBOro ycrpoiicrBa. OHa MMeeT HJOCTATOUYHO OOJIBIION 00b-
eM, nopaaka 500 cTpok. Byayuu JIeHUBBIM OT IPUPOJLI, A He OyAy UYATaTh
BCIO CTPAHMUILY, a BOCIOJIL3YIOCH IIOMCKOM 1 OTBIIIY T€ CBEJeHUs, KOTOPbIe
MHe JeHCTBUTEJbHO HeoOXOAMMbI. B3ryIgHYB ellle pas Ha coobileHue o6
omubKe, s MOAYMAJ, UTO CJIOBO timeout MOMKET CIYKUTDH HEILJIOXUM KJIoue-
BBIM CJIOBOM IJI ITIOWICKA. BBemuTe /timeout u HasKkMuTe KiaaBuiry Enter.

ed%d: device timeout Indicates that an expected transmitter interrupt
did not occur. Usually caused by an interrupt conflict with another card
on the ISA bus.

(ed%d: Taim-ayT B paboTe yCTpOMNCTBA CBUAETENbCTBYET, 4TO OXMAAEMOTO
npepuiBaHWs 0T nepepaTyuka He npousowno. 06bYHO 3TO BHI3BAHO KOHGNUKTOM

no npepbiBaHUAM C ApYroW KapToi Ha wuHe ISA.)

Onare yaava! 3mech IpefcTaBIeHO KPaTKoe OIMMCcaHte IMPo0JeMbl W BbI-
3BaBIas ee npuurHa (KOHGIUKT 1Mo npepbiBanusam). Crapasa gobpas mpo-
6aema ¢ IRQ, 1 eciz BaIl KOMIIBIOTED AEHCTBUTEIBHO CO3JaH Ha 0ase mpo-
meccopa 486, Temeph BBl 3HaeTe 00 3Toi mpobJsiemMe ropasgo 0OJbIle, YeM
BaM XOTeJIOCH OBI.

Mounck B apXuBax Nno4vYToBbIX PacCblJIOK

ITouck B apXMBax MOUYTOBBLIX PACCHLIOK MOXKHO IIPOM3BOAUTH C MOMOIILIO
IOMCKOBOTO MexaumaMma Beb-caiita FreeBSD, Ho a mpeAmouynTaio I0Jb30-
BaTbhCA IIOMCKOBOI cucTeMoit Google uiu Rambler. ITouck mo cTpoke ed0:
timeout site:FreeBSD.org maert 1esiylo Maccy pes3yJabTaToB. HeKoTopnie u3
HUX gatupoBaubl 1994 romom. {1 TOIBKO UTO BBLIMOJHUJ TaKOU IIOWCK,
¥ IIepBas JKe CChIIIKA IIpWBeJia MeHA K Hy:KHoMy oTBeTy. Korma a paboran
HaJ MePBLIM U3TaHUEeM KHUTH, Pe3yJIbTaT ObLI TOT ke. Pa3Be 9T0O He OBICT-
pee, ueM cocTaBJIeHIE INChMA B IIOYTOBYIO PACCHLIKY?

Ncnonb3oBaHue oTBeTa

JI1060ii OTBET, MOJYUYEeHHBIH HA BOmpoc 0 «ed0: timeout», mogpasyMeBaer,
YTO CHpAIIMBAIOIMI 3HaeT, 4yTo Takoe IRQ m Kak HacTpamBaTh ammapa-
TYypy. OTH 3HAHUSA COOTBETCTBYIOT TUIWYHOMY YPOBHIO KBaJIU(MDUKAIIVN,

Cnpal.umsaeM CHOBaA... " CHOBaA... U CHOBa...

Hexoropsie oTBeTHI Ha JaHHBIN BOIIpoc AaTupoBaHbl 1994 romom. [a,
5TOM mpobseme ysxe 0osee 12 ser! IlomENTE, 51 YIOMUHAI TeX, KOMY
yiKe HaJoeJI0 OTBeUaTh Ha OAUH U TOT JKe BOIpoc cHoBa u cuoBa? He-
KOTOpbIE U3 TAKKUX BOIIPOCOB 3aal0T 110 HECKOJIbKO pa3 B roxy. IloaTo-
My 00sd3aTeJIbHO MPOBEPhTE BCE HMCTOUHUKHU HMHMOPMAIIMH, I'Ae BBI
MoOrJIu ObI HAWTU pellleHue Baireii mpobyembl. Eciiu BbI He HAIILIN HU-
Yero IOXO0Kero, TOT[a BIOJIHEe BepOsTHO, UTO Ballle mpobjema meiicT-
BUTEJHHO HACTOJBKO YHUKAJIbHA, UTO MOYKHO BO3BECTUTH O HEU MUPY.
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Heo0X0IMMOMY AJIA PelleHus OCHOBHBIX 3ajau. Ec/Iu IMOoJIlydeHHBI OTBET
HesiCeH, 9Ty TeMY CJeyeT U3YYUTh U MOHATh. HecMOTpsA Ha TO, UTO OIBIT-
HBIN paspaboTUMK WM CUCTEMHBIN agfMUHUCTPATOP, BEPOATHO, HE 3aro-
pATCA KeJlaHUEeM 00bACHATH, YTO Takoe IRQ, OHM 0XOTHO cOO0OIIIaT aapec
BeO-CTPaHUIIBI, Tle pacCMaTPUBAETCA 9Ta TEMA.

Mucbmo o nomoLwn

Ecyu BBI HaKOHEIT PEIInIN IIPOCUTH O IOMOIITH, 0(hOPMIIATE CBOIO IIPOCHLOY
TaK, YTOOBI IPyTrHe MOTJIM OKAa3aTh BaM JeHMCTBeHHYIO IoMOIIb. O0s3aTe N b-
HO BKJIIOUHUTE B NHCHMO BCIO MH(MOPMAINIO, MMEIOIYIOCS B BallleM PAacCIIO-
pAKeHUU (9TO MBI OOCYAUM UyTh HUKeE). TaKk Kaxk BXoAsIei nupopManu
OUeHb MHOTO, BBl MOJKeTe Koe-uTo (MJIM MHOT0e) OnycTuTh. Ecau B omuca-
HUU MPo0JeMbI GyIeT OTCYTCTBOBATH HeoOXoaumas mHGopMalus, Toraa
CJIYYUTCA OJHO U3 ABYX:

e Bompoc 0yzeT TpOUTHOPHUPOBAH.
e IIpuzer macca cooOIIeHU, TPEOYIOIINX 9Ty NHMOPMAIKIO COOPATh.

C Apyroii CTOPOHEI, €CJIN BEI JeACTBUTEIBHO XOTUTE IIOJYYNUTh IIOMOIIb B Pe-
HMIeHW Y TPO0JIeMBbI, BKJIIOUNTE B COOOIIIeHME CJIeAYIOIYI0 NHMOPMAIIUIO:

e TJlonuoe ommcamue mpodaembl. CoobiieHne Bpoae «Kak sacTraBuUTh MO-
IeM paboraTh?» BBIBOBET Maccy BOIpocoB. UTo Tpebyercs oT momema?
Mogem Kaxoro tuna mcmoab3yercsa?! KaxoBbl cumnTombi? Kak BbI ero
HucCIoJab3yere?

e BrIBog KOMaHIABI uname -a. B HeM cooOIfaeTcsa BepcuA OIIEPAI[MOHHON
CHUCTeMBEI U IL1aTgopMma.

e B cayuae, ecyu cuctema obHoBaAIack us CVSup, ykauTe JaTy 1 Bpe-
MsA TocJIieJHeTO OOHOBJIeHUA. (DTO JaTa caMoro cBeskero ¢aiiia B Kara-
Jore /usr/src.)

e TekcT coobienus o6 omuodke. IIpemocraBisaiiTe Kak MOXKHO 0oJiee II0JI-
HYI0 nH(POPMAIIUIO ¥ BKJIOUYATe B INCHMO JO0bIe COOOIIIeHN A, KOTOPLIe
BBIBOJIATCA Ha KOHCOJIb MW B CUCTEMHBIN JKYpHAaJ, 0CO0eHHO B /var/
log/messages, a TaKk:ke COOOIEHU U3 KypPHAJa IIPOrpaMMBbl, €CJIN Ta-
KOBOIi cyIecTByeT. CooOIIIeHA 0 IpobieMax ¢ ammapaTypoi JOJKHBI
coliep:KaTh Konuio aiina /var/run/dmesg.boot.

Jlyumie Bcero HauaTh nucbMO Tak: «Moli MoeM He yCTaHABIWBAET COELMI-
HeHue ¢ nposaigepom. Monem BastardCorp v.90 model BOFH667. Bepcus
OC - 7.2 Ha aByxBbanepHoM nporeccope Opteron. B daitnax /var/log/mes-
sages u /var/log/ppp.log coobrmiennit 06 omubKax HeT». Takum obpasom
MOXKHO 130€KaTh IOTOKA IIMCEM CO BCTPEUHBIMY BOIIPOCAMY, U BbI OJIYUH-
Te YAOBJIETBOPAIOIINI Bac OTBET ropaszo ObIcTpee.

MoproroBka NnMcbma

Bo-nepBhIxX, 6yAbTe BeKJINBLI. JII0OAM YacTeHbKO TAKOe MUIIYT B 9JIEKTPOH-
HBIX IIMCbMaX, YTO HUKOTJAa He PEeIINJINCh 6BI CKa3aThb B JIUIIO. HOMHI/ITe,
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YTO PAaCChLIKA MOAAEP;KUBAeTCsA NOOPOBOJIBI[AMMU, KOTODPbIE OTBEUAIOT Ha
nuchbMa JIUIIb U3 HJOOPBIX MoOy:KaeHuii. Ilepeq TeM Kak HasKaTh KHOIKY
Send (OtnpaButsb), crnpocure cebsa: «A ObLI ObI 1 TOTOB Pagu OTBETA HA ITO
MACLMO OIIO3JATh HA CBUAAHNE C OKHUIAIOM[MMHU MEHS ABOMHAIIKAMMK?»1
WHorma mpocTo »KecTKas IMO3UIINA, KOTOpas BhIPpaOaTHIBAETCS Y TeX, KTO
paboTaeT B KOPIOPATUBHON CIyK0Oe TeXHUYECKOHN MOANEePKKN U CUAUT Ha
TesrehOHE, 3aCTABJISIET CICIUAINCTOR YAAIATE BAIIIY IXCHMA, TAK U He IIPO-
uyuTaB uX. VIX Mup He mpuemiieT rpyobixX cJoB. KpuuaTsk, MOKa BaM KTO-TO
He IIOMOYKET, — 9TO IIeHHBII HABBIK, €CJIA Bbl IMEETe JeJI0 C KOMMEePUYEeCKOi
CAYKOOM TeXHUUECKOH MOANEPIKKM, HO STOT HABLIK TOJBKO HABPEIUT BaM,
€CJIV BBI ITBITAETECh MOJMYUUTD MOAAEP:KKY B coobrrectBe FreeBSD.

ITucsrMoO MOIMKHO coeprKaTh TOJMbKO TeKeT (plain text) m mukakoit pasmer-
ku HTML. Muorue paspa6orunku FreeBSD umraroT nucbmMa ¢ IOMOIIBIO
TEKCTOBBIX IIPOTPAMM 3JIEKTPOHHOM MOYTHI, TAaKUX Kak mutt maum elm. 9ro
OUeHb MOII[HbLIE MHCTPYMEHTHI, IpeJHa3HaUeHHbIE AJIA 00pabOTKM O0IBIIINX
00'beMOB 3JI€KTPOHHOII MOUThI, HO OHM HE MOTYT OTOOpa’ykaTh COOOIIEHUSA
B (popmaTe HTML. YT06bI MOHATH, KAK 5TO BBITJISAUT, YCTAHOBHUTE IIPO-
rpaMmmy /usr/ports/mail/mutt u mompoOyiiTe mpouuTaTh KaKoe-HUOYIb
saexTpoHHOE nucbMo B ¢opmare HTML ¢ ee momoibio. Eciiu BbI moJib3ye-
TeCch IIOYTOBLIM KJHNEHTOM C rpapuuecKuM mHTepdeiicoMm, TakuM Kax Mi-
crosoft Outlook, Torga 6o oTpaBisAiiTe CBOM MKUChMA MCKJIIOUUTEJIBHO
B TEKCTOBOM BHIe, 60 ybeamTech, UTO Ballle MHUCHMO BKJIIOUaeT B cels
U IIPOCTOM TEKCT, M Bepcuio coobiienus B ¢hopmare HTML. Bce moutoBhie
KJIMEHTBI M02Y M 3TO; OCTAETCS JIUIIb BEIACHUTD, T/ie B HeJpax rpaduuecKo-
ro mHTepdeiica cupATaHa Hy:KHasd KHOIKa. KpoMe Toro, orpaHMYuBaiiTe
[UINHY CTPOK B cooOIleHuu 72 cuMBojaMu. Hajnmuwme AJUHHBIX CTPOK
B IIMCbMe MOJKET IIPUBECTU K TOMY, UYTO OHO OCTAHETCS HEeIIPOUYNTAHHBIM.

Caumikom ctporo? HucKoJIbKO, BBl IOUYBCTBYETE 9TO, KOT/A BEI IIoiMeTe,
KOMY BBI IIHINETE. BOJIBIINHCTBO MOYTOBLIX KJIMEHTOB MAJIO IOAXOLAT IJIs
00pabOTKY THICAY COOOIEHUIT, IPUXOAAIINX €XKeIHEeBHO U3 JeCATKOB I0Y-
TOBBIX PACCBLIOK, B KAXKJ0M M3 KOTOPBIX BEIYTCA OTHOBPEMEHHBIE 00Cy K /Ie-
HUA. BOJBIINHCTBO HOMYJISPHBIX IIOUYTOBBIX KJIMEHTOB 00JIEMYalOT YTEHNE
TOYTEHI, HO JeJIaloT 3TO Hea(h(GeKTUBHO — KOT/AAa BEI IIOJyYaeTe TaKoe KOJIu-
YEeCTBO MOYTHI, 3(PPEKTUBHOCTL CTAHOBUTCS BaKHee IIPOCTOTHI. BoJbIuH-
CTBO TeX, KTO IOIMCAJICS Ha MMOYTOBBIE PACCHLIKM, HAXOAATCA B IOX0XKeH
CUTYyAaIlUuU, TTOATOMY IIPOCTOM TEKCT JJIs HUX ropasnmo yaooHee.

AHanornunoe 3aMeUaHUe MOYKHO CIeJaTh IO MOBOJY BJIOKEHUI — BJIOXKE-
HUS B OOJBIITMHCTBE CIy4yaeB He HY:KHBI. BaM He ciieyeT MCIIOJIb30BATH
OpenPGP mpu oTupaBKe cO00IIeHN B OOIIECTBEHHBINA CIIMCOK PACCHIIKH,
a MPUKpeIJIeHHbIe BUSUTKHU TOJbKO JUITHUH pPa3 IeMOHCTPUPYIOT, UTO BEI

1 HekoTopble pa3paboTUNKU YBEPAIU MEHS, YTO HECOMHEHHO IIPEAIIOUTYT CBUAA-
HUE C YIOMAHYTHIMU ABONHAIIKAMU BCell 9TOHM BeKJIMBOCTHU. Bosbiiue Menku
IeHeT UX TOXKe YCTPOMJIN OBI, JKeaTeJbHO HaOuThle HEIIOMEUYeHHBIMM, KPYITHBI-
MU KyIIOpamMu.
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He ABJIeTeCh CUCTeMHBIM agMuUHUCTpaTopoM. He mcmoib3yiiTe MIMHHBIE
moAmucy B nmucbMax. CTaHZapTHAA HOAIMIKNCH COCTOUT M3 UEThIPEX CTPOK.
WmeHHO — 13 ueThIpeX, Kamaasd 13 KOTOPHIX UMeeT IJINHY He 6oJee 72 cuM-
BOJIOB. [[JIWHHBIE MOAIUCU, C XYAOKECTBEHHBIM O(DOpPMJIEHUEM, CJIELYeT
OTOPOCUTE.

Bo-BTOpBIX, OCTaBaiiTeCh B paMKax OJHOM TeMbl. Eciim BBl MCHOBITHIBAETE
TPyAHOCTU ¢ X.0org, ciaenyet 3aititu Ha caiit X.org. Eciau He paboraer me-
HeJKEepP OKOH, TO CIIPAIIUBATDL HAJO JIIO/EH, KOTOPhIE €T0 IOAAePIKUBAIOT.
ITpocuts y crernuasnctTos o FreeBSD momoiiiu B KoH(pUrypuposauuu Java
Application Server — Bce paBHO, UTO KaJIOBATHCS HOCTABIIMKAM aIlllapar-
HOro obecieueHUs Ha obel B sKcIpecc-3aKkycouHoii. MokeT ObITh, Y HUX
¥ €CTh JIUIITHUN MAaKeTHUK C KeTUyIIOM, HO 9TO He ux mpobaema. C mpyroi
CTOPOHEI, eCJIM Heo0X0oanuMo, uTo0sI cucteMma FreeBSD He samyckaia send-
mail npu KaxKkmoii 3arpyske, To sTa IpobJieMa AefiCTBUTEILHO NMEeT OTHO-
menue K FreeBSD.

OTnpaBKa nMMACbMa

Kak ToJIbKO BBI COCTaBUTE MUCHMO, COAEePIKaIllee BCIO HE00X0UMYI0 MHDOP-
MaIlMIo M BOIIPOC B BEXKJUBOU (hopMe, OTIpaBbTe ero mo aapecy FreeBSD-
questions@FreeBSD.org. lla, ecTb Apyrue IMOYTOBLIe pacchliku FreeBSD,
KOTOpDbIEe, BO3MOJKHO, IIOCBAIIEHBI KaK Pas TOMY, C YeM BOSHUKJIU TPYIHO-
ctu. OZHAKO BOIIPOCHI HOBUYKOB IIOUTH BCET/A JYUIIIe BCETO MOAXOAAT IJIs
FreeBSD-questions. B TeueHre MHOTUX JIET A OTCJIEKUBAJ IPYTHe PACChLI-
KU U JOJKEH 3aMETUTh, UTO HOBUYKY 3a7JaI0T BOIIPOCHI, HA KOTOPIE JIYUIIle
orBeTaT B FreeBSD-questions. O0BIUHO 330X TaKKe BOIPOCHI OTCHI-
naior K FreeBSD-questions.

HesameTHO MBI BepHYJINCH K BOIIPOCY BeXKJINBOCTH. Ecau coobIlieHne ¢ BO-
IIPOCOM O TOM, KaKue alllapaTHble apXUTEKTYPhI IOAIePKUBAIOTCS CUCTE-
moit FreeBSD, oTipaBuTh B IOUTOBYIO PACCBLIKY II0 apPXUTEKTYPHBIM BO-
mpocam, 9TO JHUIIIb BEI3OBET pasApakeHue y TeX, KTO 'OTOB 00Cy KIaTh npo-
0/leMbl PABIMYHBIX alllIapaTHBIX apXUTEeKTyp. OTBET MOKeT OBITH ITOJIYUeH,
HO Apy3eii y Bac He mpubaBuTcsa. Hao60poT, CenuagtncTsl, MOgIepKUBaI0-
e paccoliky FreeBSD-questions, 1o6pOBOJIBLHO PEIIMINA OTBEUYATh Ha BO-
IpoCHI oJIb3oBaTeseit Bpoe Bac. OHM TOTOBBI PACCMOTPETH YMHEIE, XOPO-
1110 ¥ TTOAPOOHO omucaHHble TpobyeMbl. MHOTHE 13 HUX YUaCTBYIOT B paspa-
6oTke FreeBSD, a HeKoTOpbIe Aake ABIAIOTCS KJIIOUeBbIMU urpokamu. On-
HU TOOPOBOJILITEI — BBICOKOKBAIU(PUITMPOBAHHLIE CIIEIINANNCTBI, APYyTHe —
HOBUYKH, yiKe UMEeBIITHe IeJI0 ¢ ITIOMO0OHBIMY ITPobIeMaMu.

OG6paboTka oTBETOB

OTBeT Ha BOIIPOC MOKET OBITH OUeHb KOPOTKUM U COIEPKATh JIUIITh CTPOKY
URL niu mgake Bcero ABa cjioBa: man makoii-mo. Ecau BbI mOSydYniv Ta-
KO OTBeT, 3HAUUT BaM CJEIYyeT UATU II0 YKasaHHOMY aapecy. He 3agaBaii-
Te JOIOJHUTEJIbHBIX BOIIPOCOB, IIOKA HEe 03HAKOMUTECH C NH(OpMAaIlHe 1Mo
yYKasaHHOMY BaM ajapecy. Ecjiu y Bac MosIBUTCS BOIIPOC II0 YKA3aHHOMY CO-
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IepP:KUMOMY, MM Bac CMYIIaeT caMa CChLIKA, pPacCMaTpPHUBAiiTe 3TO Kak
Ipyryio mpobaemy. CysbTe mIpobaeMy, KOHKPEeTUIUPYHTe ee U 3amaiiTe BO-
npoc 06 aToM. CTpaHUIBI PYKOBOACTBA 1 CIPABOUHUKHU JAJIEKU OT COBEP-
IIIEHCTBA ¥ HEKOTOPLIE UX YACTH MOI'YT Ka3aThCA IPOTUBOPEYAIUMA APYT
IPYTY, IIOKA BBl HE HAUHETE IOHNMATDH UX.

CruenyiiTe ykasauusaM. Eciiz B OTBeTe Ha BOIIPOC 3aIpallinBaeTCa JOIOJTHI-
TeJbHaA nHPOPMAIK, ee caeAyeT IpeaoCcTaBuTh. Eciu HeACHO, KaK ee IIo-
JYYUTh, — UBYyUYHUTE 3TOT Bompoc. Eciu BB 3apaboTaeTe IJIOXYIO pemyTa-
IMIO, BaM ysKe HUKTO He IIOMOXKeT.

dnekTpoHHas noyta forever

Te us Hac, xkro odmancsa B urepuere B 80-X rogax IpoOIIJIOro BeKa, IIOM-
HSAT, YTO MBI PACCMATPUBAJIN €r0 KaK UTO-TO BPOJEe JUYHON UI'POBOM IIJIO-
maaku. Ml MOTJIM TOBOPUTH UTO YIOAHO M KOMY YIrOAHO. B KOHEUHOM UTO-
re Bce OBLJIO ocTaToOuHO 3deMepHOo. HUKTO He 3alloMUHAJ TaKue BeIlld, 3TO
OBLJIO KaK Paguo JUYHOTO AUAIa30Ha, BbI MOTJIX OBITH IIOJHBIM OCJIOM U HE
WCHBITHIBATH HUKAKUX IPOOJIEM.

Temneps Bce craso He Tak. TouHee, Bce cTayno coBceM HaobopoT. IloreHIiu-
aJbHBIE paboTOZATENN, IOTEHIINAIbHBIE BO3IIO0JEHHEIE, Jake UJIeHbI ce-
MbU MOT'YT OTHLICKMBATDL BAIIIM COODOIIEHU B IIOUTOBLIX PACCHLIKAX WX Ha
IOCKax 00bABJEHUI, MBITAaACh MOHAThH, UTO BEI 3a JUUYHOCTh. I He pas oT-
Kas3bIBaJ JIOAAM B HaliMe Ha paboTy TOJIBKO Ha OCHOBAHUU MX COOOIIeHUH
B IIOYTOBBIX pacChLIKax. {1 Xxouy paboTaTh ¢ CHCTEeMHBIMU aIMUHNCTPATO-
pamMu, yMEIOIUMY OTIIPABIATE Ha (DOPYMBI HOAAEPIKKN BE)KJINBbIE 1 I'pa-
MOTHBIE COOOIIEHNS, a He NH(PAHTUIbHO-HAIILIII[eHHbIe BHICKA3LIBAHNS, HE
coZlepsKaIle JOCTATOYHO MH(OPMAIUK, UYTOOLI HAa HUX MOXKHO OBLIO JaTh
mOoJIe3HbII oTBeT. U A [yMaio, UTO POACTBEHHUKOB CO CTOPOHBI JKEHBI Y Me-
HS cTayio Obl 3HAYUTEJIHLHO MEHBINEe, eCJu Obl I TAe-HUOYAb CTOJKHYJICS
C COOOIIeHreM OT OLHOTO U3 HUX, B KOTOPOM OH BBITJISAAEJ ObI KPYTJIBIM Y-
pakom. ITouTtoBwie paccblniku FreeBSD xpamATca B apXuWBe MOCTATOYHO
JIOJITO, TI0ATOMY CTapaliTech MOAOMPATH CJI0BA W BHIPAKEHUSA, IIOTOMY UTO
uX OyIyT YNTATh B TeUEHUE MHOTUX JECATUICTUH.

Tenepsb, Korja BB 3HaeTe, KaK 00paIaThbCsa 3a MOMOIIILIO, €CJIM YTO-TO IIOM-
IeT He TaK, JaBaiTe MPUCTYIUM K ycTaHOBKe FreeBSD.



YcraHoBKa FreeBSD

3anyctuth FreeBSD Ha KoMIIbIoTepe HeZOCTAaTOYHO, He3aBUCUMO OT TOTO,
HACKOJbKO YIOBJIETBOPUTEIbHBIM ObLI MEePBLIN 3a0yCcK. BasKHO, YTOORI ye-
TaHOBKA IIPOIILJA YCIEITHO. YCrneulHo — 03HauaeT, UTO CUCTEMAa JOJIXKHA
OBITH CKOH(UTYPUPOBaHA B COOTBETCTBUU C ee HadHaueHueM. K BeG-cepBe-
Py, IOUTOBOMY CEpPBEPY, HACTOJBLHOM CHCTEeMe MU cepBepy 0as3bl JaHHBIX
IPeIbABIAIOTCA PAa3IUUHbIEC 9KCILIyaTallMOHHbIe TPeOOBAHMA, a COOTBET-
CTBUE 9TUM TPeOOBAaHUAM MOKHO 3aIllJTaHWUPOBATH 3apaHee. [IpaBuUIbHBIN
moabop aIlmapaTHOTO OKPY:KeHHUs AejaeT ycTaHOBKY FreeBSD 6oJee ser-
Koii. HegocTaToOK TaKOT0 IMOAX0/1a — BBI ITOJYUYNUTE MEHbIIIE OTIBITA B Iepeyc-
TAHOBKE CUCTEMBI, IOTOMY UTO BaM JOCTATOYHO OyIET BBIIIOJHUTH €€ BCETO
onuH pas. Ecau Baiia efuHCTBEHHAS 11€JIb COCTOUT B OBJIAJIEHUU IIPOIIECCOM
YCTaHOBKM, MOJKETe IIPOITYCTUTh 9TH CKYYHbIE PA3MBIIIJICHUA U CPasy Ie-
pelTu B cepeiuHy TJIaBHI.

51 mpenmosnararo, YTO BBl HaMepeBaeTech MCIoJb30BaTh FreeBSD B peasn-
HOI JKU3HU, IJII PeIlleHUA PeaJbHbIX 3a/IaU, B PeaJIbHOM OKPYKeHUU. ITUM
PeaJIbHBIM OKPY:KeHUEeM MOXKeT OBITh Jaske Balll HOYTOYK. BEI MoiKeTe BO3-
pas3uTh, CKa3aB, YTO HOYTOYK HeJIb3sd PACCMAaTPUBAThH KaK PEeaJbHYIO CUCTE-
MY, B OTBET Ha 9TO f IpeAjaram BaM yJaJIUTh ¢ BaIllero HOyTOyKa Bce JaH-
HBIe, HE CO3JaBas Pe3ePBHBIX KOIWI, U IIOBTOPUTH MHE TO YK€ caMoe eIre
pas. Ecau BBI MCIIOIB3yeTe CBOM KOMIIBIOTEP MCKIIOUUTEIHLHO IS SKCIePH-
MEHTOB U He 3a00THUTeCh O COXPAHHOCTHU BAIlINX JAHHBIX, I BCE PABHO PEKO-
MEeHYIO BbIpabaThIBATEH B cebe XOPOoIlire IPUBBIUKH.

OreHuTe annapaTHbIEe CPEJICTBA, KOTOPhIE UMEIOTCA B HAJIUUYUU U KOTOPBIE
MOTYT IIOTPeboBaThCA. 3aTEM PEIIuTe, KaK JyUllle NCII0Jb30BATh 3Ty alIia-
paTtypy, Kakue dacTu morpebyiorcsa aiasa ycraHoBKu FreeBSD u kak moge-
JIUTH JKeCTKUI MUCK Ha pasfenbl. ToJIbKO mOCJe 3TOTO MOYKHO OyIeT 3arpy-
3UTh KOMIIbIOTEDP U ycTaHOBUTh FreeBSD. HakoHell, BEITIOJTHUTE HACTPOTi-
KU IIocJIe YCTaHOBKY, U Ballla CICTeMa roToBa K pabore!
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AnnapaTHoe obecneyeHue FreeBSD

OmnepaluoHHasA cHUCTeMa IIOAAeP:KMBaeT OOJIBINIOe UHCJIO AalllapaTHBIX
miaaTdopM, BKJIOUAA PA3INUHbIe apXUTEKTYPhI U YCTPOHCTBA IJIA KaKI0M
u3 apxuTekTyp. OnHa us 1meJieit IPOeKTa COCTOUT B TOM, UTOOBI 00eCIIeUnTh
MOAAEPKKY KaK MOXKHO 0oJiee IITHPOKOMY CIEKTPY allllapaTHOro odecrieue-
HusA. COMCOK MOAIeP:KUBAEMbIX AIapPaTHBIX CPEACTB HEYKJIOHHO PACIIIH-
pAJICA Ha MPOTSMKEHUM IOCIEeIHUX JIET W Tellepb BKJIKYAeT B ce0si MHOTO
0oJIbIlle, UeM IIPOCTO «II€PCOHANBLHBLI KoMIbioTep». Ha ceromHsirHmii
neHb FreeBSD moanep:xkuBaer ciaeqyoine apXuTeKTyphbI:

amd64 64-6utoBoe pacinuperue 32-61MTOBOrO mpoieccopa i386, ckomu-
poBauublii komnauueii Intel kak EM64T, u unorga HaswiBaeMblil x64.
Ha sT0ii apxuTeKType MOryT paboTaTh Kak 32-6UTOBLIE, TaK U 64-0uTO-
Bbie Bepcuu FreeBSD. (B Linux sTa miaTdopma HasbiBaeTcsa x86-64.)

i386 Crapsrii 1o6psiii Intel-coBMecTUMBIN TEPCOHATBHBIN KOMIIBIOTED.

powerpc IIporieccop PowerPC ucmosbayercsa B cTapblX KOMIObIOTEpax
¢dupmbr Apple 1 Bo MHOTHX BCTpanBaeMbIX YCTPOHCTBaX.

pc98 ApxurekTypa, moxoxxkasa Ha i386, moayuuBIIaa IMTUPOKOE PacIpo-
cTpaHeHme B flmoHUNU.

sparc64 Mcoonb3yeTcsi B BLICOKOITPOU3BOAUTENLHBIX cepBepax KOoMIIa-
Huu Sun Microsystems.

xbox [la! FreeBSD B cocTosiHnu paboTaTh masKe Ha UI'PDOBBLIX IPHUCTAB-
kax Xbox npoussogcTea komnauuu Microsoft.

Cucrema FreeBSD moamep:xuBaeT MHOMKECTBO CETEBbIX KapT, KOHTPOJLIE-
POB KECTKUX AUCKOB U APYTUX YCTPOUCTB B KAXKION U3 apXUTEeKTyp. Ilo-
CKOJIBKY B OOJIBIIIMHCTBE U3 YIOMAHYTBHIX apXUTEKTYP MCIOJb3YIOTCA II0-
X0Kue MHTEPGENCHl CONPAKEHNUS ¢ aNllapaTHBIMU YCTPOHUCTBAMU, TO BBI-
0Op THIAa YCTPOMCTBA CTAHOBUTCA HE TAKUM YK BAKHBIM. YCTPOICTBO
c uarepdeiicom SCSI ocTaneTca TaKOBBIM B JIIO00H apXUTEKTYpE, a ceTeBas
kapra Intel Ethernet He mpuo6pereT BoIIIEOHBIX KAUYECTB TOJIBKO IIOTOMY,
YTO KTO-TO BCTABUT €€ B KOMIIBIOTEP C apXUTEKTypoii sparc64.

ITo 6oubirteit uactu FreeBSD Mmasio 3a60TUTCS O THUIIE alllIapaTHOI'O OKPYKe-
HUdA, TJIaBHOE, YTOOBI OHO OBbLJIO paboTocrioco6HBIM. BoIbIIMHCTBO YnTaTE-
Jeli y:Ke 3HAKOMO C apXUTeKTypoit i386, mosToMy OCHOBHOII ymop Oyzmer
cleJaH Ha ATy apxXuTeKTypy. OZHaAKO B IIOCJIegHee BpeMdA ObICTPO HabupaeT
TOMYJIAPHOCTH apXUTEKTypa amd64, mosToMy MBI KOCHEMCS U €€, a TaKIKe
3aTPOHEM apXUTEeKTypy sparc64.

Onepanuonnas cucrema FreeBSD Onlia mepeHeceHa u Ha MHOYKECTBO APY-
rux miaargopm, Hanpumep ARM u Intel Itanium. 9tu Bepcuu cucTemsbl Jiu-
060 HETOCTATOUYHO IIOJHBI, INOO0 UCIOJIb3YIOTCA Y3KUM KPYTroM paspaboTun-
KoB. HecMoTpa Ha IIUPOKOe pacIpocTpaHeHle YCTPOUCTB C apXUTEeKTypoil
ARM, paboratomniux moj ynpasiaenueM FreeBSD, Tem He MeHee, BBI HE CMO-
JKeTe IOUTH B Maras3uH U KYIIUTDH TAKOE YCTPONCTBO, YTOOBI HOAKCIIEPUMEH-
TUPOBATH C HUM.
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FreeBSD sameuarenbHO paboTaeT Ha ycTapeBIiieM 00OpPYIOBaHWM, IJIaB-
HOe, YTOOBI 3TO 000PyAOBaHME HAXOAUJIOCh B MCIPABHOM cOCTOSTHUU. Eciu
BaIr crapslii Pentium mocrosnHO «mamaeT» M3-3a TOTO, YTO MUKPOCXEMBI
OoIepaTUBHOU NaMATHU BBIXOAAT U3 CTPOsA, yecraHnoBKa FreeBSD He npekpa-
TUT 3TU «IIaJeHUI» .

Mprmep annapaTHOro oKpyXXxeHus

Jra KHUra OblJa HaIMCaHA C UCIOJH30BAHUEM CJIEYIOIIET0 alnapaTHOTO
OKDPY KeHUA:

e Hoyr6yk Ha 6a3e IByxX'bagepHOro mpoiieccopa amd64, SATA Sager 9750
e JIByxmporeccopHbIit Opteron

e (Cucrema aad apXuUTeKTyphI i386 Ha 6ase Pentium 800

e TIInara Soekris net4801

e Sun Ultral

e Bremnwuii suckoBbiii Mmaccus SCSI

MoGnarogapure 3TUX noaemn

Bosbmias yacTh 9THMX anmapaTHBIX CPeACTB ObLia moJapeHa TeMu,
KOMY IIPUIILJIOCH II0 AyIlie ITepBoe u3gaHue KHUru. VX mMeHa mpuBo-
IATCS B HauajJe KHUTU. Eciu aTa KHUra OKasKeTcs AJA Bac mMoJjes-
HOM, 1 OyIy IpU3HAaTeJIeH, €CJU Bhl KYyIIUTe KOMY-HUOYAb U3 HUX BbI-
OUTh, 3aKYCUTh WU aBTOMOOMJL Masepatu. Bes ux momoInu a He
CcMOT OBI TOJIYUYUTH HEUCITPaBHbBIE YCTPOIicTBA. Be3 HencIrpaBHBIX YCT-
POMCTB, UCIIOJIb30BAHHBIX IJIS TECTUPOBAHUSA HANEIKHOCTH, S HE CMOT
ObI I3YUUTH peajbHble orpannuenusd FreeBSD, ocobenno mociie Toro,
KaK MOii 60cC OUeHb JOXOAUYNBO OOBACHUI, UTO KJINEHTHI, KOTOPhIE
IJIATAT IeHbIH, He OIleHAT MOU MCCJIef0BaTeIbCKIE IIOPHIBHI.

MaTeHTOBaHHOe annapaTHoe obecneyeHune

HexkoTopbsie mpousBogUTE N anIapaTHBIX CPEACTB II0JIaTaloT, UTO YAEpIKa-
HUEe B ceKpeTe mMHTep(deiicoB MX ammapaTHBIX CPEACTB OyAeT MpemsiTCTBO-
BaTh BOBMOKHOCTH KOIIMPOBAHNA KOHKYPEHTAMU 1 X IPOHUKHOBEHUIO HA
priHOK. IIopouHOCTH 5TO¥ MIeM yyKe HU y KOTO He BBLI3bIBAET COMHEHUM,
0COOEHHO B TOCJETHUE TOAbl, KOT/Aa IIOTOK YHHBEPCAJbHBIX aIllapaTHBIX
5JI€MEHTOB OYKBaJILHO PACTOIITAJ TUX CKPBITHUYAIOIINX IPOU3BOAUTEIEH.
U Bce ke HEKOTOpbIE IPOU3BOIUTEIN, OCOOEHHO T€, UTO BHIMYCKAIOT BHUIE0-
¥ 3BYKOBBIE KapPThI, IPOAOJIIKAIOT IPUAEPIKUBATHCS 9TOU CTPATETUNU.

PaspaboTka apaiiBepoB YCTPOMCTB € 3aCEKPEUEHHBIMU CIEN(GUKATIUAMUI
uHTeP(heiicoB — neyio BecbMa TpyJnoeMKoe. HekoTopbie ycTpoHCcTBA MOTYT
HEILJIOXO0 MOAAEPIKUBATHCA U 0e3 MOJTHOM JOKYMEHTAIINN, a eCJIU TaKUe yCT-
poiicTBa MOJYUYUJIN OUEHb IITUPOKOE PACIIPOCTPaHEeHUWe, TO eCTh CMbBICJ 3a-
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TpaunBaTh YCUJINA HA Pa3paboTKy ApaliBepoB U IPU HEXBaTKe JOKYMeHTa-
muu. B yacTHOCTH Tpynia paspaboOTKM OpaiiBepoOB 3BYKOBBIX KapT IJs
FreeBSD npogenasia orpoMHYIO paboTy Mo aHAJIN3y MHTeP(deiicoB 3BYKO-
BBIX KapT U peajn30Bajia YHUBEPCAIbHYIO HHPPACTPYKTYPY, KOTOpas mpe-
KpacHo paboTaeT gake ¢ ILJIOXO0 JOKYMEHTHPOBAaHHLIMU 3BYKOBBIMI KapTa-
Mu. [I1a Apyrux anmapaTHBIX CPEACTB, TAKUX KaK KOMILIEKT MUKPOCXEM,
ucnoab3yembliii B muHe PCI cucrembr UltraSPARC III, oueHBb CJI0MKHO
o0ecIeunTh MOAAEPIKKY 03 IMTOJTHOM TOKYMEeHTAI[U!.

Ecnu y paspaborunkoB FreeBSD OyayT B HAIUUKUHM ITOJHBIE CIIEITUPUKAITNYT
alIapaTHBIX YCTPOUCTB U 3aMHTEPECOBAHHOCTD B UX MCIIOJIb30BAHUM, OHU
HaBEePHAKA CMOTYT 00€CIeUUTDh UX IMOAMEP:KKY. B IPOTUBHOM ciydae 9TH
ycTpoiicTBa He 6yayT paboraTth ¢ FreeBSD. B 6onbInTnHCTBE CIIyyaeB HEIo -
Iep:KrBaeMble MAaTEHTOBAHHLIE YCTPOICTBA MOI'YT OBITh 3aMEHEHBI MEHee
JoporuMu u 0oJiee OTKPBITBIMY aHAJIOraMMu.

HexkoTopbie mponsBoguTEe N cCaMU pa3pabaThIBAIOT U IPEAOCTABIISIIOT Apati-
Bepbl K cBOoMM ycTpoiicrBam. Hanpumep, Kommanusa Nvidia mpemmaraer
IpaiiBepbl K CBOUM BuaeoycTpoiictBam. Kpome Toro, Bo FreeBSD ucmoJib-
3YIOTCA HEKOTOPBIE YXUIIPEHUA, C IIOMOIIBI0 KOTOPLIX MMEETCA BO3MOMK-
HOCTB MCIIOJIb30BATh APAMBEPHI CETEBLIX KapT, pa3paboTaHHbBIX s onepa-
muoHHO# cucrembl Windows, Hampumep i OeCIIPOBOAHBLIX CETEBBIX
KapT, IoAAepKuBaeMbIx mpoekToM «Project Evil» (mpoekT apasoia).! Ox-
HAKO caMyl0 JIYUIIYIO TOAIEeP:;KKY IIpemoCTaBIA0T apaiiBepsl FreeBSD
C OTKPBITBIMY UCXOAHBIMHY TEKCTAMMU.

Moppep>xuBaercsanu
Moe annapaTtHoe obecneyeHue?

CawmbIil IpocTOi#l crtocobd HAaWTHM OTBET Ha 3TOT BOIPOC — 3aIVIAHYTH
B IIpUMeYaHua K BRIIYCKY Toi Bepcuu FreeBSD, KoTopyo BBI IJIaHU-
pyere ycTaHOBUTL. IIpmMeuans K BEIDYCKY MOXKHO HAWTHU HaA camTe
http://www.freebsd.org.

O yem He GyaeT roBOpPUTbCS B KHUre

Ms1 He pacckasbIBaeM 0 KapTax ¢ uarepdeiicom ISA — moBcemecTHOE pacIpo-
cTpaHeHmue B TeueHume mocaenuux 10 jer mosyumau KapThl ¢ uHTEepheiicom
PCI, u s oueHb COMHEBAIOCH, UTO KTO-TO JO CUX IIOP UCIOJIb3yeT KapThl ISA.2

1 Jla, 9TOT IPOEKT JeficTBUTEJbHO HOCUT HasBauue «Project Evil» (mpoekT nbaBo-
na). Ero ycunusamu peains3oBaH mporpaMMubiii nuatepdeiic Windows B sape
FreeBSD, uTto onpaBabIiBaeT Ha3BaHME IIPOEKTA.

2 EcJiz BBI UCIIOJIB3yeTe 3TU KapThl UJIN JOCTATOYHO AABHO MMeeTe C HUMU IeJio,
TO, CKOpPEee BCero, BbI Jaxke He OyIeTe UMTATh 9Ty KHUTY WU AOWAEeTe IO BCEro
CBOUM yMOM. 3aMeuy TOJBKO, UTO IOCJeJHee He HeJOCTATOK.



62

naBa 2. YctaHoBka FreeBSD

B Capasounuke (Handbook) FreeBSD nmeeTcst OCTaTOUHBIN 00€M HHCTPYK-
1uii, KaK 3aCTaBUTHL paboTaTh KapThl ISA.

PowerPC u pc98 — sT0 y:ke ycTapeBIiline apXUTEeKTYPhI U ceiuac HaXO0qATCA
B yIIaJKe, IO3TOMY MBI TaK:Ke He OyzeM o0cy:kaaTh ux. [lomo6Ho nuHO3aB-
paM, cTapble cepBephl OUEHbD CJI0KHO YHUUTOKUTh, Pa3Be TOJLKO B Pe3YJIb-
TaTe ynapa mereoputa. 3anyck FreeBSD ma Xbox — aTo ckopee 3ab6aBa, KO-
Topas 0O0JIbIlle HAIIOMHUHAET TPIOKAYECTBO, UeM HJeI0, IIPEeACTAaBJIAION[YIO
KaKyI0-JIn00 IIeHHOCTS.

AnnapaTHble TpeboBaHUs

FreeBSD npennaBiaseT caMble MUHUMAaJbHBIE TPEOOBAHUS K allllapaTHOMY
OKPYIKEHUIO, U, TEM He MeHee, HAWJIYUIllue Pe3yabTaThl Oy IyT JOCTUTHYTHI
Ha CHCTeMax C OIpelesieHHON KoHpurypamueii. BoT HeCKOJIBKO OCHOBHBIX
pexkomMeHmanuii aasa cucrem i386, KoTophle, BIIPOUYEM, MAJIO OTJINYAIOTCS
¥ IJIs APYTUX MmIaThopM.

B riaBe 19 o6cy:kmaroTCs BOIPOCHI M3MEPEHUA IPOU3BOAUTEILHOCTH CUCTE-
MBI, UTO IIO3BOJISIET MaKCUMAJILHO UCIIOJIH30BATh BOSMOYKHOCTH aNlapaTyphl.

Mpoueccop

Hnsa paborsr FreeBSD mapka mporeccopa HecyiiectBeHHa. HeBaskHo, 0y-
met jau 1o mpoiteccop Intel, AMD, IBM uau Cyrix/Via. Tun nporeccopa
BBISICHSAETCS IIPU 3arpyske, a gajee FreeBSD yuursiBaeT Bce 0COOEHHOCTU
MUKPOIIpOIleccopa, KOTOpble ObLIM paclmosHaHbI. Korma-to cepBepbl ad-
¢dexTUBHO paboTaJi HA MaIllMHAX C Ipolleccopamu i486 1 gaske mepermoJi-
Hanu KaHauasl T1, npemocrasasoiiue goctyn K MaTepHeTy. OnHAKO BCe-
TaKy JIydllle IPUMeHATh mpoiteccopbl Pentium uiu 6osee 6picTphie. IIpo-
TOH HEKOTOPBHIX IIPMMEPOB W3 3TONH KHUTU 3aHAJ OBl HECKOJBKO IHEH
B CHCTeMe C IpoIteccopoM i486, HO A Terepb He HACTOJBKO Tepieaus. Te ke
caMble omepanuy Ha MOEM HOYTOYKe C JBYXbAAEPHBIM IPOIIECCOPOM BHI-
TMOJHAIOTCA MeHee UeM 3a Jac.

MamaTtb

IIpe:xme Bcero, mamATsb (RAM) — 5T0 XOPOIITO, 1 YeM 0OJIbIIle ITaMATH, TeM
ayurie. JlobaBienne MuKkpocxeM RAM yBenunuuT GBICTPOAEHCTBLE CHCTe-
MBI 3aMeTHee, YeM MOJEPHU3ANNA JIOOBIX APYTUX KOMIOHEHTOB. SI peKo-
MEeHIYI0 UMeTH ITo MeHbIel Mepe 64 Mbaiita RAM, HO eciu y Bac uMeeTcs
256 MoaiiT niu 60Jbllle, BbI YBUINTE, C KAKOH JIETKOCTBIO CTaHET paboTaTh
FreeBSD. Ecsiu BbI IbITaeTeCh COKPATUTD 00BEM ITAMATH 0 MUHUMYMAa, TO
BBI CMOJKeTe 3aIlyCTUTh AApo Ha 16 MobaiiTax, HO ¢ TaKMM 00'beMOM HaMATH
BBI HE CMOJKETe 3aIlyCTUTh IIPOITECC YCTAHOBKH.

XecTkmne gnckm

KecTkre mmcku MOTYT CcTaTh Y3KMM MECTOM Hpom3BoguTeabHocTu. He-
cMOoTps Ha To uTo aucku IDE odeHb AeIneBbl, NX IIPOU3BOAUTEILHOCTD HIU-
'Ke, ueM y guckoB SAS, SCSI unu gaxke SATA. Cucrema SAS niu ycrapes-
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masg SCSI MoskeT Ha IIOJHOW CKOPOCTHU IIepefaBaTh JaHHBbIe MeXKIy KOH-
TPOJIJIEPOM U KaiKIbIM M3 YCTAHOBJEHHBIX AVUCKOB, TOTA KAK CKOPOCTH 00-
MeHa gaHHBIMU ¢ KoHTposiepoM IDE uiau SATA tem menbItie, ueM 00JbIIe
IVCKOB MOJKJIUYEHO K KOHTpoJuiepy. Kpome Toro, Kourposiaep SCSI mo-
JKeT obcay:kuBaTh A0 15 auckoB, a KoHTposiep IDE — me Gosbliie ABYX.
Kourtposanep SATA nonyckaer MOAKJIOUEHNE K OJHOMY KaHaJy BCETO OJ-
HOTO qucKa. [IaTHaamarTs JUCKOB, Pab0OTAIOIINX Ha ITOJHOM CKOPOCTH, WJIN
IIBa QUCKAa C «IIOJIOBUHHBIM» ObICTpOAelicTBHEeM — 0OJIbIIas PasHUIA AJS
TPOIMYCKHOM c1oco6HOCTH!!

Kaxk 6bI TO HU OBLIO, Ipu Haauuuu AucKoB IDE ux jgydliie moacoeInHATH
K OTIeJbHBIM KOHTpoJLIepaM. CeroaHsa BO MHOTHX CUCTEMAaX JKEeCTKUM AUCK
moAcoeInuHEH K omHOMY KoHTpoJmepy IDE, a mpuoxg CD-ROM — K apyromy.
HobaByiAsa BTOPOU $KECTKUU NUCK, MIOAKJJIIOUNTE €r0 KO BTOPOMY KOHTPOJI-
nepy. Kak-uukak, oopamenne kK CD-ROM mpoucxoauT peke, ueM K JKecT-
KOMY JUCKY.

BazoBasa ycranoBka FreeBSD Bmosne ymectutrca B 500 M6aiiT 1ucKoBOTO
MIPOCTPAHCTBA, a CUJIBHO ypesaHHas Bepcus — B 32 Moaiira. Hamuume
B cucTeme 5 I'GaifiT AMCKOBOTO MPOCTPAHCTBA BIIOJIHE BacC YJOBJIETBOPUT, HO
A IIpeAIoJiarai, 4To y Bac mMeerca x0T 061 10 I'6atiT. [{1a cO0pKU HEKOTO-
PBIX IPOrPAMMHBIX IIPOAYKTOB HEOOXOAMMO HMMETh 3HAUMTEJLHBLIN 00beM
CcBOOOJHOTI'0 AMICKOBOTO IPOCTPAHCTBA, HAIIpUMeD, AJaA coopku makera Open-
Office Tpebyerca 10 I'6aiiT B pasgese /usr. Bupouem, 11000# 1OCTATOUHO
HOBBIU JKECTKUI IMCK HaBepHAKAa Oy/eT UMeThb OOJIBIINI 00beM.

MoproroBka K yCTaHOBKe

IIpesxae ueM IPUCTYNIATh K YCTAHOBKE, HEOOXOLUMO PEINUTh, NI KaKUX
meJieit GyZieT MCIOJIb30BaThLCA cucTeMa. Byer jiu 910 Be6-ceprep? Ceprep
6a3 ganubix? CepsBep peructpanuu B cetu? TpeboBaHUS AJII KaKIOT0 U3
HUX MbI PACCMOTPHM B COOTBETCTBYIOIIIUX Pasmeiiax.

Co3paHue pa3aenoB Ha XXeCTKOM AUucKe

Paspgensl — aTo oruueckue aucku. Cucrema FreeBSD mosxeT paboraTs ¢ ca-
MBIMHM Pa3HBIMHU pasfesaMi U Jake OOIYCKAaeT CYIeCTBOBAHNE PAa3HBIX
(¢aTOBBIX CHCTEM WJIU OTEePAIIMOHHBIX CUCTEM Ha pasHbIX pasfenax. Eciau
BBI BIIEpBbIe ycTanaBauBaeTe FreeBSD, y Bac HaBepHAKAa He OyJeT KaKUX-
TO OIpeneIeHHBIX TPeOOBAHUM K pasmesiaM »KeCTKOTr0o AUCKA, IT03TOMY BBI
MOJKeTe IPOCTO BOCIIOJIB30BATHCSA MPOIEAYPOH aBTOMAaTUYECKOTO pasbue-
HUS, OpemjaraeMoil MHCTAJMIATOPOM. Ecam Ke y Bac mMeoTCs KaKHe-TO
omnpege/ieHHbIe TPeOOBAHUSA, I PEKOMEHIYIO 3alliCATh X Ha JUCTe OymMaru
Ipeskie, YeM BEI IIPUCTYIIATE K YCTAHOBKE.

IIporecc cosmaHuAa pasmesioB MOXKET BBIBBATh TOJIOBHYIO 60Jib. Eciu BBI
3HAKOMBI ¢ KakuMu-auoo apyrumu UNIX-momoOHBIMU OIeparnoOHHBIMU
cucTeMaMu, TAKUMU KakK Linux, y Bac MOKeT IIOABUTHCA JKeJaHUe CO3aTh
onuH OOJIBIIION KOPHEBOM pasieJ U MOMeCcTUTh B Hero Bce. Eciim Windows
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uau Linux mos3BOJIAIOT JepsKaTh BCe Ha OJHOM OOJBIIIOM AMCKe, TOTJAA 3a-
yeM aA FreeBSD Heo6xoquMo co3maBaTh HECKOJBLKO Pas3eioB MEeHbIIero
pasmepa? B ueM mperMyIiecTBa TAKOTO JeJIeHUA?

C (usuuecKoil TOUKH 3PEeHUsS pPasHbIe YaCcTH AUCKA MMEIOT PAasHYI0 CKO-
pOCTh UTeHUS AaHHBIX. IloMecTUB B caMblil OBICTDBIN pasAes AuCcKa JaH-
HbIe, K KOTOPHIM IPUXOAUTCS 00palaThbCsa OUeHb YaCTO, BBl T€M CAMBIM OII-
TUMHU3NPYyeTe IIPOU3BOAUTEJIBHOCTb CUCTEMBI. E,ZII/IHCTBeHHbIﬁ CHOCO6 Aoc-
TUYb 9TOT0 3(PPeKTa — MCI0Jb30BaTh HECKOJIBKO pas3aeaoB. C jJorunueckoi
Touxku 3pernus: FreeBSD pa6GoTraer ¢ KayXIbIM U3 Pa3LeJoB II0 OTAeJIbHOCTH.
ATo 03HAYAET, UTO IJIA KasKIOTO pasfieiia MOYKHO OIpPeaeUTh CBOU IIPABU-
Ja paborel. Pasmesnl, rae XpaHATCA JaHHBIE II0JIb30BATENA, He JOJMKHBI CO-
nep:xaTh setuid-npozpamm (IPorpaMMbI, KOTOPHIE 3aIIyCKAIOTCA C IIPUBU-
JIeTUAMHU CYMIEePIIoJb30BaTedsI root), 1 A Bac MOMKET ObITH JKeJlaTeabHO,
YTOOBI B HUX BOOOIIe He OBLIO TAKHX IIPOTrpaMM. JDTOTO JErKO MOYKHO J0-
OUTBCS, UCIIOJIb3YS PasaejieHre IUCKA.

IIpu moBpe:kIeHNY JAaHHBIX HA TUCKe BHICOKA BePOSITHOCTD, UTO ATU IIOBpe-
JKAeHUSA OyOyT OrpaHnYeHbl eINHCTBEHHBIM pasaesioM. Bel cMoskere 3arpy-
3UTH CUCTEMY U3 HEIIOBPEKIEHHOT0 Pasiesa U HOIbITATHCA BOCCTAHOBUTD
JaHHBIE B IOBPEKIEHHOM pasieie. IIpy MCIOIb30BAHUY €IUHCTBEHHOTO
0O0JIBIIIOTO pasesia JIIo0bIe MOBPeKIeHN S Oy IyT 3aTparuBaTh BCIO CUCTEMY
B I1€JIOM, YMEHBIIIAs IITaHCHI HA €e BOCCTAHOBJIEHUE.

Hanuume pasmesioB IOMOKET MUHMNMUSUPOBATH MOBPEKIEHUS, BLI3BAH-
HbIe HeJJOCTATOYHLIM BHUMAaHUEM aJMUHHCTPATOPA cCUCTeMbl. Tak, HEKOH-
TPOJUPYEMble IPOrpaMMbl MOTYT 3aIlOJHUTL AUCK (aijaMu KypPHAIOB.
Hanwnuwne GosbIitoro paszesa He o3HaUaeT, YTO IpobjeMa He OymeT IIPOSAB-
JIATH ce0sl IJIUTeJbHOE BPeMs — 9TO 03HAYAET JIUIIb, YTO (haflIbl JKYPHATIOB
OyayT uMeTh OoJbllie 00'beMbl. B riase 19 ob6ey K gatoTes CII0CO0OBI COIIPO-
BOXKIeHUA (HaJIOB dKYPHAJIOB, IIOTOMY UTO IIePeITOJHeHNe KeCTKOro JUCKa
MOJKeT JasKke IMPEeNsSATCTBOBATH 3aIllyCKy CUCTEMBI, KOTOPBIN HEoO0XOoqum,
YTOOBI INKBUAUPOBATE IIOABUBINTHECA Ipobyembl! Pasbuenue qucKa Ha pas-
JleJIBI CBOOUT JefiCTBUE TAKUX IIPO0JIeM K MUHIMYMY.

Haxonen, mHOrme mporpaMMbl CO3JaHUA PE3EPBHBIX KOIHUII, HaIpUMeEP
dump(8), paboraioT c meabIMU pasgesaaMu. Ha ITpOMBINIIEHHONH cuUCTeMe
BBl HABEPHAKA 3aXOTHUTE ONPENENUTh Pa3HbIe CTPATETNU PE3EPBUPOBAHUA
IIJIsT TaHHBIX Pa3JIUYHBIX TUIOB. B cucreme FreeBSD crangapTHBEIMU SBJIS-
IOTCS caeaylolue pasmesnbl: / (root, mau KOpHEBOH pasen), IPOCTPAHCTBO
CBOLIUHTA, /var, /tmp u /usr.

/ (root)

KopueBoit pasgesn comep:KuUT 6a30Bble KOH(MUTYpAIlMOHHBIEe (haiiabl cucTe-
MBI, AAPO, a TaKKe ocHOBHBIE yTuauThl UNIX. Bce ocTasbHbIe pa3gess Jie-
JKaT B KOPHEBOM pasielie NN CBA3AaHLI ¢ HuM. [Ipu HaInYny HEeIOBPeKIeH-
HOT'O KOPHEBOTO pasfesia Bbl CMOKEeTe 3aTPy3UTh CUCTEMY B OJHOIOJIH30BAa-
TEJbCKUIN PEXUM U BBINMIOJHUTH BOCCTAHOBJIEHNE OCTAJIBLHOM YACTU CHCTE-
MbI. CrcTeMe Heo0X0oAuM OBICTPRII JOCTYII K KOPHEBOMY pPasieiy, II03TOMY
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paszen root ciegyeT pa3sMecTUTh B IIePBYIO ouepenb. II0CKOJIbKY KOPHEBO
pasmes comep X UT TOJbKO OCHOBHEIE YTUJINTEI 1 KOH(MUTYpAIlOHHEIE (haii-
JIbI, OH He HOJI?KeH OBITH CJIUIITKOM OOJBIITNM — 10 ymMosruaHuio FreeBSD BwI-
IeJisieT moJ KopHeBoii pasnea 512 Mb6aiit, aToro 6ojiee 4ueM JOCTATOUHO.

I'IpOCTpa HCTBO CBOMUHra

Crhenyromuii paszesa KeCTKOTO AUCKA — 9TO NPOCMPAHCMB0 C80NUH2ZA —
IHCKOBOE IIPOCTPAHCTBO, UCIIOJIbL3yeMOe MOACUCTEMON BUPTYAILHOM IaMsI-
1. Korga ¢pusnueckasa mamMaATh 3alI0JHEHA, CUCTEMA IIepeMelllaeT B pasael
CBONMHIa MHPOPMAIINIO, KOTOPAs He ObLiIa 3aJeficTBOBaHA HEKOTOPOE Bpe-
M. Eciu B cucTteme Bce uaeT KaK HaZ0, el BOOOIe He HYsKHO IIPOCTPAHCT-
BO CBOIIMHTIA, HO €CJIM OHO IIOTPe0yeTCs1, CUCTEMA AOJIKHA NMETh KaK MOMK-
HO 6o0Jiee OLICTPBIN JOCTYII K HEMY.

WUrak, KakoB HEOOXOAUMBIN 060beM IIPOCTPAHCTBA cBOOUHTA? ITO IpeaIMeT
IOJITUX AUCKYCCUI CUCTEMHBIX aAMUHUCTPATOPOB. KOPOTKMIL OTBET — «3a-
BUCHUT OT cuCTeMbI». CTapas MyJIpOCTh TJIACHUT, UTO 00beM IIPOCTPAHCTBA
CBOIIMHTA JOJIXKEH, II0 KpaliHeil Mepe, BJJBOE IIPEBLIMIATh EMKOCTD (hu3uye-
ckoii mamatu. OgHAKO 3Ta MYAPOCTD TaBHO YKe ycTapeja U BO3MOKHOCTHU
COBPEMEHHBIX CHCTeM JUIIUJIN 9TO SMIOUPUUECKoe IpaBuJo cuibl. Korma
IIPOIIECC TepPsieT KOHTPOJb M HAUMHAET HOTPEOJATh HaMATh (Hampumep,
B 0ECKOHEUHOM ITUKJIE), AAPO0 VHUUTOKUT €T0, KaK TOJbKO OyAeT nucuepia-
Ha BUpPTyajJbHad NaMATh. Ecau B Barneil cucteme uMeercs 6 I'6atir RAM
u 9 I'GaiiT mpocTpaHCTBa CBOIIMHTA, IIPOIIECC MOJKeH moTpebuTs 15 I'6aiT
maMsATH, IPeKe ueM AP0 YHUUTOKUT ero! B cucremax Ha 6ase mporecco-
pa i386 ampecHOe IIPOCTPAHCTBO BUPTYAJbHOW IaMATh COCTaBJAET IPU-
mepHo 3 I'GatiTa, 1 9TO IPOCTPAHCTBO COBMECTHO MCIOJIb3YeTCs AAPOM, Pas-
IeseMbIMu OUbJIMOTeKaMu, CTeKOM U T. A. Ilnardopma i386 orpanmyunBaer
mporecc o6beMoM maMATH B 512 M6aiiT, TO eCTh AAP0O OCTAHOBUT Pa30yIie-
BABIIIUMCA IPOIECC TOCTATOUHO OGBICTPO. B 64-OMTOBBIX cumCTeMax, TaKMX
Kak amd64, BUpTyaJIbHOE apecHOe MPOCTPAHCTBO HAMHOTO OOJIBIIIE, TI03TO-
MY BBIMIEAIITNHN U3-T107 KOHTPOJIS IPOIlecC MOKeT ITOTPeOUTh rurabaiiThl ma-
maru. Korga cucremMa HauMHaeT MHTEHCUBHO IMEPEKHUIbIBATL THUTadailThI
JaHHEBIX MeXay RAM m mpocTpaHCTBOM CBOIMHTA, OHA IIEPECTAET OTKJIV-
KaTbCA, CTAHOBUTCS MeJJINTEJIbHON U OUeHb HeyAoOHOH. B Hare Bpemsa xe-
JaTeJbHO UMETh JOCTATOYHBIN 00'heM MPOCTPAHCTBA CBOIIUHTA. S peKoMeH-
IYIO BBIJEJIUTDH IOJ IIPOCTPAHCTBO CBOIIMHTA 00'beM, PaBHEIN 00beMYy (huau-
YeCKOM MaMATH UJN JaKe Ha HeCKOJIbKO MerabaiToB 00JIbIIIe.

OcHOBHOe Has3HAUeHN’e IPOCTPAHCTBA CBOIUHIA B COBPEMEHHBIX CHCTEMAaX
COCTOUT B TOM, UTOOBI IIPEIOCTABUTL MECTO IJIA XpPaHeHUA JaMIla (pruamnye-
CKOU maMsATH Ha caydail Kpaxa cucteMbl. J[Jd obecmeueHUsT MaKCHMAaJIb-
HOM 0e30mMacHOCTH Heo0XOAMMO, UTOOLI IPOCTPAHCTBO CBOIIMHTA MOTJIO
BMeIIaTh B ce0A MOJHBIH 00beM usmueckoi mnamaTu. Ho aTo B camoMm Ts-
sKesoMm caydae. CoBpemMeHnubIe ke cucteMbl FreeBSD, Bepcuu 7.0 miu BbI-
1e, MO YMOJUYAHUIO CO3JAI0T JaMII MEHBIIIeT0 pa3Mepa, COXPaHAA TOJIBKO
naMAaTh Aapa. Takoir MUHHIAMI CYyIIIeCTBEHHO MEHbBIIIe, UeM IIOJIHBIH JaMII
dusuueckoi mamaTu, — B cucrteMe ¢ 8 I'6aiir RAM cpenHuii pasMmep MUHU-
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IaMila cocTtaBiser mopaAaka 256 MoOaiiT. Bam maBepHaKa ymactca musbe-
JKaTh HeIIPUATHOCTEH, BBIAEJIUB IO IpoCcTpaHcTBO cBonuHra 1 I'6aiiT, yero
C JINXBOM XBaTHUT Aaxke [IJis CUJIbHO Pa3ayTOro MUHUAAMIIA.

/tmp

Karamor /tmp — 2T0 oblIecUCTEMHBINI BpeMEHHBIN KaTaJior, NOCTYIIHBIHN
IJIs BceX IOJb3oBaTeseil B cucreMe. Eciau BBl He CO3JaguTe OTHEIbHBIH
paspgen nia /tmp, oH OyLeT pasMeliaTbesa B KOpHeBoM paszee. To ecTsb mpo-
CTPAHCTBO IJIA XPaHEHUA BPeMEeHHEBIX (DaiiyoB OyAeT IOSUNHATHCA TEM JKe
VCJIOBHAM, YTO U BeCh KOPHeBoil pasnen. CKopee Bcero, 3T0 He TO, UTO BaM
XOTeJI0CHh OBl TOJIYYUTh, €CJIU BHI IJIAHUPYETEe PA3PEInTh JOCTYI K KOpPHe-
BOMY Da3/ies1y TOJbKO IJi YTeHU .

TpeboBauus, mIpeabABIAIeMbIe K KaTaJIOTry /{mp, — 3TO CKOpee BOIPOC JINU-
HBIX IpeAnouTeHnii. B KOHEUHOM MTOTe BBl BCET/la CMOJKEeTe UCII0JIb30BaTh
ILJIsI XpaHeH!Usa BpeMeHHbBIX (DaiijoB YacTh IPOCTPAHCTBA, BBIAEJIEHHOTO IJIA
JOMAIITHETO KaTajora, a KpoMe TOro, MMeeTcs KaTajaor /var/tmp, Ha CIy-
yaii, ecau MOSBUTCA HEOOXOAMMOCTL paboTaTh ¢ BpeMeHHBIMHU (haitiaMu
GosbIIIOro pasmepa. 1 mpeArnouYnTa BBIAEAATH IJS KaTajora /tmp mpo-
CTPAHCTBO 00beMOM XOTs 0bI 512 Mbaiit. IIporpaMMbI-UHCTALIATOPHI He-
Penxo cTpeMsaTCA U3BJEKATh (pailibl B KaTajaor /imp, HO paboTaTh C TaAKHU-
MU WHCTAJJISTOPAMU IIPY MIEPEHOJTHEHUN KATalora /tmp XOTA U BO3MOK-
HO, HO OY€Hb YTOMUTEJIbHO.

B cucremax, rae He mpealoJsiaraeTcs HajJuuue KaTajaora /tmp GOJBIIOTO
o0bemMa (HammpuMep, BeO-cepBephl MU cepBephl 0a3 JaHHBIX), IIPOCTPAHCT-
BO AJiA /tmp MOXKHO BBIZEJATHL B IMaMATH. ITa BOZMOXKHOCTH OyIeT pac-
CMaTPHUBATHLCA B I'JiIaBe 8 EC.TII/I BBI IIpeaIiogaraeTe BeIAeJIATh MeCTO OJId Ka-
Tajora /tmp B IaMsATH, TO He CO3JaBaiiTe 3TOT paseJl.

/var

Paspmen /var xpaHut GbICTPO M3MeHAOINECA HaHHbBIe, TaKue Kak (aiiibl
JKYPHAJIOB, IIOYTOBBIE ANIUKY, BpeMeHHbIe padoune haiabl, haiiabl 06HOB-
JIEHUM TaKUX MHCTPYMEHTAJBHBIX CPEACTB, KaK portsnap u FreeBSD-up-
date u T. . Ecsiu cucteMa BuIoTHAET GYHKIUU BebG-cepBepa, Qailibl :Kyp-
HaAJOB BebO-caliTa 6yayT pasMelIaThCsa B 3TOM pasnese. [lasa sToro paspesna
BIIOJIHE MOJKeT moTpeboBaTheda 2 I'0atiTa nau 6osee. Ha MaieHbKUX TOYTO-
BBIX UJIU BebG-cepBepax A UCIOJIb3YIO TPETH BCETO AMCKOBOTO IIPOCTPAHCTBA
nopn xKarajor /var. Ecam cucrema nmpegHasHavueHa IJA BbINOJHEHUA (PYyHK-
U IIOYTOBOTO CepBepa UM cepBepa 0a3 NJaHHBIX, A YBEJIUYUJI OBI 9TY JO-
a0 10 70% wu maske BBIIIE WJIM IIPOCTO BBHIAEIMI ObI CHAYAJIA JOCTATOUHOE
IIPOCTPAHCTBO AJISI APYTUX Pas3esoB, a BCe OCTAIbHOE OTBEJI OBl 110/ Pasmelt
/var. Eciu BbI CUJIbHO OrPaHUYEHBI B JUCKOBOM IIPOCTPAHCTBE, MOKHO BBI-
IEeJUTH IIOJ 9TOT pasfesl HJOCTATOUYHO HeOOJIBIIIONH 00beM AMCKOBOIO IIPO-
cTpaHCcTBa, Hanpumep 30 Moaiir.

KemnaTenbHO, UTOOBI IO CBOEMY pasMepy paszes /var HaMHOTO ITPEeBIIIAT
o0beM (puamueckoil mamaTu. IIo ymMoauaHuio, B caydae Kpaxa CHCTEMBI,
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FreeBSD zamnuceiBaeT gaMmn namMmATu B aiii /var/crash. Ilogpobuee naMmbl
maMATH MBI OyieM paccMaTpUBaTh B IiaBe 21, a MoKa moBepbTe MHE Ha CJIO-
BO — ecJii pasaes /var O0yaeT MMeThb JOCTATOUHO OOJIBINON 00beM, UTOOBI
BMECTUTDH COAEP:KUMOe (hU3UYECKOI MaMsaTH, 9TO CYIIeCTBEHHO IIOMOKET
BaM JaskKe B CJIydyae CaMbIX CEPhe3HBIX HEeI0Jad0K B CUCTEME.

jusr

Pasnen /usr xpaHUT IPOTrpaMMBbI OIIEPAIITMOHHON CUCTEMBI, UCXOAHBIN KO,
KOMIINJIATOPBI, OMOJIMOTEKH, JOIOJHUTEJIbHOE IPOrPpaMMHOe obecIieueHne
u apyrue nogo0HbIe (paiJbl, KOTOPbIe 00eCIIeUnBAIOT BBIMIOJIHEeHNe (haKTH-
yecKUX (PDYHKIUMH cucTeMbl. B OOJBLIIIMHCTBE CIyUYaeB U3MEHEHUS B 3TOM
paszeJie IPOUCXOAAT TOJBKO B IIPOIlecce OOHOBJIEHUS CUCTEMBI. 31eCh TaK-
JKe HaXOAATCA NOMAaIIHNWE KaTaJoru II0Jb3oBaTeseil, UBMEHEHUS B KOTO-
PBIX IPOUCXOIAT AOCTATOYHO yacTo. Ecyiu B Balleil cucTeme ImpeAIoiaraer-
cs 0OJIBIIIOE YMCJIO MOJIb30BaTesiel, co3faiiTe OTHeIbHBLIN pasgen /home.
BbI, KOHEYHO, MOJKEeTe ONpeAeJUTh KBOTHI HA MCIIOJb30BaHIE IHMCKOBOTO
TIPOCTPAHCTBA, HO OTAEJNBLHBINA pasfes MO3BOJUT BaM 3aIllUTUTh BaKHbBIE
¢aitabl oTIEPAITMOHHON CUCTEMBI.

IIpu Hammuuu COBPEMEHHOI'0 JKECTKOr'O IHCKA S PEKOMEHIVIO BBIAEJATH
IS paszena /usr kKak MuHuMyM 6 I'0afiT. Toro BIOJIHE XBAaTUT AJA pado-
TBHI OMEPAI[MOHHON CHUCTEMBbI, XPAHEHUSI OCHOBHBIX (DAMJIOB C MCXOAHBIMU
TeKcTaMu 1 COOPKM OOHOBJIEHUH Ho cienpyrorieii sBepcuu FreeBSD. B ciy-
yae BeO-cepBepa, I'fie I0Jb30BaATEeN NUMeIOT BOBMOKHOCTD BRITPYKaTh (haii-
JIBI B CBOM JIOMAIIIHME KaTaJOr!, A IPeAJ0KUJI ObI BBIJEJIUTh IO 9TOT Pas-
JeJ1 GOJIBIIIYIO YACTh JKeCTKOTO JUCKA.

OcTanbHble pa3aenbl

OnbITHBIE CUCTEMHBIE aJMUHUCTPATOPHI BCETIa MMEIOT CBOIO IPEAIOUTH-
TEJILHYIO CXeMY Pa3OmeHus JKeCTKOTo JucKa. Kpome TOro, HEKOTOPEIE KOM-
HMaHUU OIPEeNeAI0T CBOU, CTAHAAPTHBIE CXeMbl pa30OueHus. PasiauyHblie
npousBoguTenn omnepannonHoii cuctreMbl UNIX meITannch HPOTOJKHYTH
CBOU CTaHIAPTHI JeJeHUs JUCKA Ha padaesbl. B pasanunbix Bepcusax UNIX
BBI CMOKeTe YBUJETh TaKKe pas3fenbl, Kak /opt u /ul.

Eciu y Bac uMeeTcsi CBOA MPEAIIOUTUTENbHAA CXeMa pas30ueHusl, UCII0JIb-
3yiiTe ee. Bel MoxxeTe yKasaTh FreeBSD, Kyna ycTaHABIWBATDL HOIIOJHI-
TeJIbHOEe IIporpaMMHOe obeclieueHue, II0 CBOeMy BEIOOPY. BbI TaKkike Moske-
Te pa3MeCcTUTh JOMAIITHIe KaTaJoru IToJb30BaTeell, HaIpuMep, B KaTaJio-
re /gerbil, ecaiut aTO cesaeT Bac cuacTauBLIM. JIydmiuii coBeT, Kakoil g MO-
Ty OaTh YUTATENAM, C KOTOPBIMU S HHUKOTJAa He BCTPEUYCh WM K UBUM
cuctemMaM s He OyAy MMeTh HHKAKOT'O OTHOIIEHHUS: BaM IIPEINCTOUT KUTh
C BalllUMH pasjejiaMiu, II09TOMY CHauaJja gymaiire!

HecKkonbKo XXeCTKnX ANCKOB

Ecau y Bac 6osiee 0ZHOIO JKECTKOI'O OWCKA, OHM CPABHUMBI II0 KAaUEeCTBY
u He ucnoab3yiorea B RAID, BBl MosKeTe HAWTH UM ITpeKpacHoe MpuMeHe-
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HUe: pa3MeCTUTe Ha OHOM JUCKe CBOU JAaHHBIE, a HA JPYTOM — OIlePAIlOH-
HyI0 cuctemy. OfVH U3 pasnesoB OyaeT comep:kaTh NHPOPMAIUIO, CIIeIH-
duunyio nisa cepsepa. CepBep 6a3 JaHHBIX XPAHUT CBOU JaHHBIE B KaTaJIO-
re /var, IMO3TOMY MOYKHO IIOMECTUATh PaszeJi /var Ha OTAeJbLHEIN qucK. Ec-
JIX 9TO BeO-cepBep, MOXKHO IIOMECTUTHL Ha BTOPOIT JUCK pas3mes /usr.

Ecau cepBep BBITIONHAET KaKHe-TO CIEIUAIN3UPOBAHHBIE QYHKIIUY, MOK-
HO CO3JaTh CKPBITHIH pasies CIeluaabHo IaA 9Tux GyHKiuii. Her Huuero
HeIIpaBUJIBHOTO B TOM, UTOOBI cO37aTh pasnen /home, /www unu /data Ha
BTOPOM IHMCKE U BBIJIEJUTD IIEJIbIN JUCK AJIA HYKI CUCTEMBI.

Boo0b11ie oTgeseHne OmepanuoOHHOM CHCTEMBI OT II0Jb30BATEIbCKUX HAH-
HBIX IOBBICUT 3(P(PEeKTUBHOCTL cHCTeMBI. Kak M Ipyrue sMOupUyecKue
IpaBumJa, TaKas CTPATEerusA ABJIAETCA CIOopHOI. Ho HM ofuH cucagMuH He
CKajyKeT, UTO 9TO ILJIOXAas VI OIACHAA UHesd.

HpI/I HaJIMYNU HECKOJIBKUX NMCKOB MOJKHO IIOBBICUTH BQ)(I)GI-CTI/IBHOCTL IIpo-
CTPAHCTBA CBOIIMHIA, PACIOJIOKUB €ro Ha HECKOJbKUX AUCKax. IlogkJiio-
YnTe MEePBLIA IUCK C Pa3esIOM CBOIIMHIa KO BTOPOMY CJIOTY KOHTPOJLIEPA,
K KOTOPOMY IIOJKJIIOUEH OUCK C KOPHEBBIM PAa3HeioM, a OCTaJbHEIE JUCKH
C paszesiaMU CBOIIMHTA — K IIEPBBIM CJIOTAM APYTUX KOHTPOJIJIEPOB JVCKOB.
ITO O3BOJIAT PACIPEIEIUTh ONEPAINYN UTCHU/3AINCA MEMKIY HECKOJIb-
KUMU KOHTPOJIJIEpaMu 1 JaCT BaM ,Z[OHO.TIHI/ITeJIBHBIfI BBIMTI'DBIII HA YPOBHE
KOHTpoJIepoB. OnHaKo He 3a0bIBaiiTe, UTO JaMI IIAMSATH, CO3JaBaeMbIi
B CJIy4yae Kpaxa CUCTEe€MbI, JOJIXKEH IIeJIMKOM yMeEIllaTbCdA B e,I[I/IHCTBeHHBIIU/I
paszes CBOIIMHTIA.

HawubosabI11ero BEIMTPHIIIA OT pacpeieeHus TPOCTPAHCTBA CBOITMHTA MOMK-
HO JOCTHUUYB B CJIyuae MCII0Jab30oBaHuA quckoB SAS mau SCSI. Eciu y Bac uc-
nob3yioTes mpuBoAbl IDE uau SATA, 018 [OCTUKeHU JIYUIIINX Pe3yIbTa-
TOB OHU JOJI’KHBI pacIojaraTbCcsa Ha pasHbIX KoHTpoJepax IDE. He 3a6b1-
BaiiTe, uTo KoHTpoJIep IDE menuT o6I11yIo IIPOMyCKHYIO CIIOCOOHOCTE Cpeau
BCeX TOJAKJIIOUEHHBIX K HEMY ‘KeCTKUX AMCKOB. Ecim y Bac mMmeercA ABa
JKeCTKUX OUCKa, IIOAKJIIOUEHHBIX K OJHOMY U TOMY ke KoHTpoJiepy IDE, u
OJTHOBPEMEHHO ITPOM3BOAUTCA oOpalleHre K 000MM IMCKaM, KasKIbIA JUCK
OyIeT paboTaTh B CPeHEM C TIOJIOBUHOII TOM CKOPOCTH, KaK ecJu ObI OH pa-
6oTaJI OMMH HaA TOM Ke camMoM KaHaje. CamMoe y3K0Oe MeCTO B MCIIOJIb30BAa-
HUU IPOCTPAHCTBA CBOIIMHTA — TO CKOPOCTh Pa0OThI [MCKA, U II03TOMY He
CTOUT yCTPauBaTh 00PHOY MeK Iy AucKaMu 3a oosmaganue muHoi IDE.

Hpyroii cmocob UCIOJb30BAHUSI HECKOJIBKUX AUCKOB COCTOUT B TOM, YTOOBI
Ha UX OCHOBe peajn3oBaTh nporpaMMubiii RAID. 9To 3aiuTUT Bac OT OT-
KaB0B JKECTKUX MUCKOB, T. K. KOIMU JaHHBIX OYIYyT pacupeneseHbl 110 He-
CKOJIBKUM auckam. BosmosxuocTu FreeBSD 1o co3gaHuio JUCKOBBIX Mac-
cuBoB RAID mb1 pacemorpuM B ri1aBe 18. UToObI peasn3oBaTh IPOTPaMM-
Hblii MaccuB RAID, «Hapeska» BcexX AMCKOB Ha pasfeJbl HOJMKHA OBITH
onuHaKoBa. IIpoire Bcero 3TOT0 JOOUTHCA, KOTa BCe AUCKU UMEIOT OMHA-
KOBBIH 00'bEM, HO 3TO COBEPIIIEHHO He 00I3aTEIbHO.
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Pasmep Gnoka pasgena

B sToM paspgesie onmuchIBAIOTCA ITapaMeTPhbl, KOTOPbIE MOTYT CHUSUTD IIPO-
M3BOUTEIBHOCTh CUCTEMBI. Eciiu BuI He 3HaKOMEI ¢ FreeBSD, mpouuTaiite
9TOT Pa3/ieJ MoJabKOo 1A OBHAKOMJIEHUA — He IBITalTeCh UBMEHATH OIIUCHI-
BaeMble 37lech 3HaueHHusA! ITU IMapaMeTphl HpeJHa3HaAUYeHbI AJISI ONBITHBIX
agmuuuctpatTopoB UNIX, KoTopble mouHo 3HAM, YTO OHU AeJaioT.

Pasmep 06210Ka onpenensier MUHUMAJIbHBIN pa3Mep CTPOUTEIbHBIX OJOKOB
daitIoBO¥ cuCTEeMBI, KOTOPBIE UCIIOJb3YIOTCS IJA XpaneHus (aiiiaoB. Kax-
IBIM OJIOK MOXKeT JeIuThes Ha pparmMeHTsl. Bo FreeBSD pasmep 6/10Ka 110
ymosuanuio paBeH 16 Ko6aiit (16 384 GaiiToB), a pasmep (parmenHra —
2 Koatita (2 048 6aiiToB). s pasmernieHud GaiijaoB UCIOIb3yeTCA KOMOMI-
HaIua pparMeHToB u 6j0k0oB. Hanpumep, daiin pasmepom 15 KoaiiT 3aii-
MeT onuH 6JIOK, a (aiia pasmepom 17 Kb6aiiT — oguu 60K U oguH ¢par-
MeHT. Bojee moapo6HO0 0 6J10Kax 1 (hparMeHTax MbI IOTOBOPUM B riaBe 18.

Eciu BBI 4eTKO mpeacTaBiasAeTe, UTO AejlaeTe, U XOTUTE U3MEHUTDL pasMep
6JI0Ka, BbI MOXKETe CIeJaTh 3TO BO BpeMs YCTAHOBKM. ByabTe BHUMATEIb-
HBI, YCTAHOBJIEHO, YTO HamboJee olnTuMaabHOe mosegeHre FreeBSD oGec-
IIeYnBAaeTCA, KOTLa OAUH OJIOK COIEePIKUT BOCeMb (DPArMEHTOB — Bbl MOJKETE
BBIOPATH JII000E APYyroe COOTHOIIIEeHNe, OTJINYHOe oT 1:8, HO 3a 9TO IpUIeT-
cs 3aILJIATUTD IPOU3BOAUTEIbHOCTHIO.

BbiGOp BapuaHTa yCTaHOBKU

Bapuarm ycmaro6rxu — 310 mogMHOKecTBO cucTeMbl FreeBSD. B xoze yc-
TAHOBKMU BbI MOJKeTe BbIOpPATh OAUH WK 0oJiee BApUAaHTOB. BBI MOsKeTe 10-
YCTaHOBUTH HEOOXOAVMbIe KOMIIOHEHTHI IT03/JHee, HO IIPOIIle U JIyUIIle IIpe-
JYCMOTPETHh YCTAHOBKY BCETro HEOOXOZMMOTro ¢ camoro Hauasna. MHcrania-
TOD IIpejJiaraer JeBATb BAPUAHTOB:

All Cogep:xut abCoOIOTHO BCe, UTO BXOAUT B cocTas FreeBSD, Brarouas
X Window System. (B cucreme FreeBSD mcmonbsyercsa Bepcusi X.org.)
Eciu ycraHOBKA IPOM3BOAUTCA HA TECTOBYIO MAIIUHY, BHIOEPUTE STOT
BapUaHT.

Developer Brirouaer B ce0s Bce, 38 HCKJIIOUEHNEM UI'p U X.
X-Developer Brirouaet B cebs Bce, 3a HCKJIIOUEHHEM UTP.

Kern-Developer Britouaer nporpammbl FreeBSD m moxkymeHTamuio,
a TaK'Ke NCXOAHBIN KOJ AApa.

X-Kern-Developer Britouaer B ce6s Te :Ke KOMIOHEHTHI, YTO U Bapu-
auT Kern-Feveloper, mirtoc X Window System.

User BriaiouaeT B ce0s TOJBKO IPOTpaMMBI OIEPAIlMOHHOM CHCTEeMBI
FreeBSD u 1oKyMeHTAINI0 — HUKAKUX UCXOIHBIX TEKCTOB 1 X.

X-User Briuamouaer B ce0a Te »Xe KOMIOHEHThI, uTo U BapuaHT User,
mwiioc X.
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Minimal CozepXUT TOJIBbKO OCHOBHBIE ITporpamMmmbl FreeBSD 6e3 kakux-
160 MCXOAHBIX TEKCTOB U 0e3 HOKYMEHTaIlluu. OTOT BapUAHT IOAXO-
IUT, €CJIU KeCTKUI JUCK MMeeT OUeHb MaJIeHbKU 060beM.

Custom IIpenocraBisgeTca BO3SMOKHOCTH CAMOCTOATEIHLHOTO BBIOOPA yC-
TaHABJIUBAEMBbIX ITAKETOB.

Ecau BeI yecranaBausaeTe FreeBSD c 11e/1b10 03HAKOMJICHHUSA C Hell, BaM OII-
penesenno ciaexyer BeiOpaTh BapuaHT All. Ilasa cepsepa MurepHera ayd-
muM BeIOopoM Oyaer BapuaHT User uau gaske X-User, ecaiu BbI yiKe 3HAKO-
MbI ¢ X Window System. OnbITHBIE II0JIB30BATEJIN MOT'YT BEIOPATH BAPUAHT
Custom.

Urpbi?

Ha, FreeBSD BraouaeT B ce6s1 mpocTeiiline Urpbl. TO MaJeHbKHUE UTPO-
BbIe IPOTPaMMBbI, paboTaIle B TeKCTOBOM KOHCOJIM, KOTOPbIe OBIIN TH-
OUYHBI AJd cucTeM JeT 20 Tomy Hasan. Haunzaromniue mosab3oBaTeau Free-
BSD moryT HaiiTu moJie3HbIe COBETHI Ha cTpaHuIle pykoBoacTsa fortune(6),
HO ecJii BaM HHTEpPEecHBI 0oJiee COBPeMEHHbLIe UTPbI, 3aTJIIHUTE B /usr/
ports/games u npounTaiite raaBy 11.

X Window System

X Window System — »sTo crammapTHBIA rpaduuecKuii mHTepdeiic
nasg UNIX-mogoOHBIX OlepalioOHHBIX cucTeM. Eciiu BBl He IIpenIo-
Jjaraere IMOCTOSHHO CHUAETH 3a T€KCTOBOI KOHCOJIBIO M BBITIOJHSATH
B Hell TOBCeAHEBHYIO paboTy, BaM HaBepHAKa morpedyerca X Win-
dow System. Eciu ke BbI He cobupaeTech myTelrecTBoBaTsh mo M-
TEPHETY WUJW BBINIOJHATH APYyTrue AeUCTBUA, TPeOylolume HAIUYUA
rpajguueckoro uarepdeiica, X Window System Bam ckopee Bcero me
noHazoburcsi. B KpaliHeM ciayuae BBl BCerjia CMOYKETe JOYCTAHOBUTH
X Window System mosguee.

FTP-canT FreeBSD

Tak Xe, KaK OCHOBHBIM MCTOUYHUKOM mHpopmanuu o FreeBSD aBigerca
BeO-caiiT FreeBSD, 0CHOBHBIM MCTOYHMKOM IIOJIyUYEHUS CAMOM OIIePAaIlOH-
HOM cucTeMbl aBiasercsa FTP-cepsep FreeBSD. Bol MmoikeTe KyOUTHL KOM-
nakT-gucku ¢ FreeBSD u Tem caMbIM ceiaTh IPUINYHBIE MHBECTUINHN, HO
MHOTHE IIPEAIOUNTAIOT ITOJyUaTh Bce Heo0X0oamMoe ¢ TToMoIbio MHTepHe-
ta. [lake ecyiz y Bac y:xe uMeeTcAd KOMIAKT-INCK, BAM BCe PABHO IPUIETCA
B3auMogeiicTBoBaTs ¢ FTP-cepBepom.

Ocuosuoi#t FTP-cepBep FreeBSD maxogurca mmo axpecy fip.freebsd.org, HO
B MUPE CYIIEeCTBYeT MHOKECTBO 3epKaJi, KOTOPbIe ITOMOTAal0T CHU3UTh Ha-
TPY3KY Ha OCHOBHOII cepBep 1 00ecrmeuynBaIOT OBLICTPBLIN U HAaJEeKHBIN T0C-
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Tyn. [loMHBII CIIMCOK 3epKajJ MOMKHO HaliTu Ha www.FreeBSD.org. Bupo-
uyeM, 3epKajia MOKHO JIeTKO BbIOpaTh u 6e3 cmucka. VIMeHa 3epKaJbHBIX
CepBEePOB COOTBETCTBYIOT CJEAYIOIIeMY I1a0JIoHY:

ftp<number>.<country>. freebsd.org

Kopg cTpanbl (country) Mo:KeT OTCYTCTBOBAaTD, 1 TOTIa MO MECTOM PACIIOJIO-
JKeHHs cepBepa oOLIYHO IToApasyMeBaeTcsa KOHTUHeHTalbHad yacTb CIIIA,
uHanpuwmep ftpl4.FreeBSD.org, ftp2.uk.FreeBSD.org, ftp5.ru.FreeBSD.org
uT. 1.

Kaxk npasuio, FTP-3epkaja ¢ MeHbIIIIMU HOMepaMu 6oJiee 3arpy KeHbl, YeM
cepBephl ¢ GosbuMu HoMepamu. MoskHO monpoboBath fitpl2.freebsd.org
WJIV CEPBEP C BBICOKUM HOMEPOM, UMA KOTOPOTO BKJIIOUAET B ce6sa KOJ cTpa-
HBI, ¥ IOCMOTPETh, HACKOJIBKO OBICTPBIM OyAEeT coeUHEeHIe.

Copepxumoe FTP-cepBepa

Mmuorue cepBepsl, aBadoIinuecsa sepkaaamu FreeBSD, comep:xat u gpyroe
nporpammuoe obecrneuernre. Ha takux cepsepax FreeBSD maxogurcs B Ka-
rasore /pub/FreeBSD. BoT Kak MOXKeT BHITJIALETH €T'0 COJAEPIKUMOE:

CERT

ERRATA
ISO-IMAGES-amd64
ISO-IMAGES-1386
ISO-IMAGES-1a64
ISO-IMAGES-pc98
ISO-IMAGES-ppc
IS0-IMAGES-sparc64
README. TXT
distfiles

doc

ports

releases
snapshots

tools

torrents

Crkouabko TyT Bcero! K cuacTrio, Ha GOJIBIIYIO YACTh (PAijI0B MOMKHO He 00-
paiaTh BHUMaHUA, HO Ha HEKOTOPhIE KATAJOTH cjeayeT o0paTUTh 0coboe
BHUMAaHNE:

CERT 9ToT KaTajJor COAEep:KUT PeKOMeHIaIuu II0 obeclieueHU0 0es-
onacuocTu B FreeBSD, HaunHasa ¢ MoMeHTa OCHOBaHUSA IIpoekTa. Ilox-
pobHee 00 5TUX PeKOMEHIAIuAX MBI IOTOBOPUM B IJIaBe 7.

ERRATA 39toT KaTajlor COmep:KUT MHPOPMAII0 000 BCeX OIIMOKax,
00HAPY/KEeHHBIX B PA3JIUYHBIX BepCUAX cucTeMbl. O0 omubKax MbI IOJ-
pobHee moroBopuM B riase 13.

ISO-IMAGES Bce xaramoru, nMeHa KOTOPbIX HaumHaioTca ¢ ISO-IMA-
GES, comep:xaT 00pa3hl KOMIAKT-AUCKOB ¢ gucTpudbyTuBamu FreeBSD
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IJI pas3auvuHbIX apxutekTyp. Hanpumep, ISO-IMAGES-386 comep:xut
o0pasbl AucKoB B popmate ISO g yeranosxku FreeBSD na miatdgopmy
i386. Brl MokeTe 3amucaTh 00pas3hl HA KOMIAKT-AUCKU U BHIIOJHUTH
ycTaHOBKY ¢ HuX. (CoesaTs 5TO BaM IIOMOJKET JOKYMEHTAIIUA K BallleMy
YCTPOCTBY IJIsd 3alICU KOMIAKT-INCKOB.)

README.TXT B stom daiise HaXOOUTCA ONMKCAHUE PA3JIUYHBIX KaTa-
aoroB Ha FTP-caiiTe m ux comep:xumoe. Bbl MoiKeTe 3arjIAHYTH B 3TOT
daiin, YTo6bI 0BHAKOMUTHCS C U3MEHEHUAMU, ITPOU3OIIEAIITNMEI C MO-
MEHTAa MOATOTOBKHY JAaHHON KHUTHU K IIeUaTH.

distfiles B sTom KaTajsore cogepXMUTCA HOCTATOYHO MHOT'O MCXOITHBIX
TEKCTOB W MBOMYHBIX (PaiijioB mporpaMM CTOPOHHHX pPas3pabOTUYMKOB,
CO3JaHHBIX AJIA PaboThI Mo yupasiaenueM FreeBSD. 9o, moxamnyii, ca-
MbIH KpymHBIN Katajgor Ha FTP-cepBepe FreeBSD.org. ToabKo He mbI-
TaliTech 3arpy3uTh K cebe Bce (haiijabl M3 STOTO KaTajiora, MHAUe Balllld
IVCKU EPeIOoJHATCA.

doc B sToM KaTaJiore COmEpKUTCS CAMBIN CBEKUIM KOMILICKT JOKYMEH-
tanuu K FreeBSD Ha pasHbBIX sf3bIKax. Ecau BBl uMTaeTe aTy KHUTY Ha
AHTJINHICKOM fA3bIKEe, CKOPee BCEero BaM cJeAyeT 3aIJIAHYTh B IIOJKAaTa-
sor ¢ umeneM en (English).! 3xech BbI HalifleTe Bce cTaThy U KHUTH B 3a-
apXUBUPOBAHHOM BUJE, JOCTYIIHBIE AJIA 3aTPY3KHU.

ports B sToM KaTajore BbI HalfeTe IOJHYIO MHPPACTPYKTYPY U KOM-
ILJIEKT IIaKeTOB CHCTeMbI IOPTOB. IlogpoOHee MOPTHI OyAYT paccMaTpu-
BaThCA B riiase 11.

releases B sToM KaTaJsiore HaxoAsaTcA caMble cBe:kue Bepcuu FreeBSD,
BBITTYINIeHHBIE B PA3JIMYHBIX BeTKax Bepcuii. CTapble BepCUU CUCTEMBI
MOJKHO HaliTu Ha cepBepe fip-archive.freebsd.org. IlogpobGHee 0 BeTKax
BepCHUl MBI IOTOBOPUM B TJtaBe 13.

snapshots B srom xarasore maxomsarcsa camble CBe:kue Bepcuu Free-
BSD-current u FreeBSD-stable. 3mecs BeI HalimeTe camMble IIOCIELHUE
TECTOBBIE U I'OTOBLIE K IIPOMBIIILICHHON SKCILIyaTaIllui BEPCU.

tools 3mecy pacmosiosKeHBI pa3HOOOpPAa3HBIE IIPOTrPAMMBI AJIS Olleparu-
oHHOIT cucTeMbl Windows, KOTOpbI€ MOT'YT MCIOJIb30BATLCS AJI IIOATO-
TOBKM CHUCTEMBI K ycTaHOBKe FreeBSD B KauecTBe BTOPO# oIepaliuoH-
HOIT CUCTeMBI Ha KOMIIBIOTEDE.

torrents 9ror KaTaJsior 6yaeT moJie3eH mojab3oBaTeasam BitTorrent — ou
comep:kuT torrent-daitapl 1A 3arpy3KHM caMbIX CBe:KUX Bepcuil Free-
BSD. (Ecau BrI eirie He 3HaKoMBI ¢ BitTorrent, Bam onpeneseHHo cToUT
C HUM TO3HAKOMUTHC. )

Tenepsb, Korga Bl 3HAETe, UTO U I'le MICKATh, MOKHO HAUYNMHATH IIPOIECC yC-
TaHOBKH.

1 JlokymMeHTaIMs Ha PYCCKOM A3BbIKe HaXOAWUTCA B momkarasiorax ru u ru_RU.
KOI-8. — IIpun. nepes.
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Kakyto Bepcuto BbiOpaTb?

Omnepamnuonuada cucrema FreeBSD nMmeeT MHOMKeCTBO Bepcuii, U Ipo-
IOJIKAIOT BEIXOIUTh HOBbIe Bepcuu. IlogpobHee HoMepa BepCUii U BbI-
OYCKOB MBI 00cyauM B ryiaBe 13. A moka d mpezJjiaraio IIOCeTUTh CANT
hitp://www.freebsd.org. Ha rimaBHOI cTpaHuIle HAHANTE CCHLIKY Pro-
duction Release ¢ Homepom Bepcuu. Mcmonb3yiiTe 3Ty BEPCHIO.

MNMpouecc yctTaHOBKMU

Camoe nHTEpeCcHOE! B HOBOI OIIEPAIMOHHON CUCTEME — 3TO BBISICHUTH, KaK
MOJKHO 3allyCTUTL ee Ha KoMIbioTepe. [[Jisg OOJBITMHCTBA COBPEMEHHBIX
OIlIEPAIlMOHHBIX CHUCTEM CIEeJIaTh 3TO JOBOJILHO IIPOCTO: JOCTATOUHO BCTa-
BUTh KoMmakT-guck B npuBog CD-ROM u sarpysutbca ¢ Hero. OmHaxKo
FreeBSD moxeT ycTaHABIMBATHCA HA OU€Hb APEBHIE KOMIILIOTEPHI, KOTO-
pble He MOIIePKUBAIOT BOBMOYKHOCTh 3arPY3KHU ¢ KOMIIAKT-AucKa. Ho u aTo
He IpobJeMa — MOXKHO BBITIOJIHUTE 3arpys3Ky ¢ AucKeTbl. Cucrema FreeBSD
MOXKET TaKsKe YCTAHAaBJIMBATHCA HA CaMble COBPEMEHHbBbI€ KOMIILIOTEPHI,
B KOTOPBIX HET HY HAKOIMUTEJs HAa TMOKMX MAarHUTHBIX AucKax, Hu CD-
ROM. Yro Torza?

IIpotecc ycTaHOBKY JIT000 OIEePAIIMOHHON CUCTEMBI MeJIUTCS Ha TPU dTa-
ma: 3arpysKa IporpaMMbI YCTAHOBKU, NOCTYI K HOCHUTEJIO C JUCTPUOYTH-
BOM ¥ KOIIMPOBAaHUeE MIPOTPAMMHOTO o0ecIieueHnA Ha JKecTKul nuck. [laxe
uHcTamwIaTop Windows cuHauasa sarpykaer «MuHn-Windows», 4ToOBI yc-
TaHOBUTL camy cuctemy Windows. FreeBSD Taxsxe mpenpigaraer pasiamu-
HbIe BAPUAHTHI IIPOXO0MKIEHUA KAMKIOr0 U3 9TUX oTanoB. Eciau KoMmbioTep
3arpysuiicsi, ¥ y Bac HAaroToBe MPUTOAHbBIE AJIA MCIOJb30BAHUS HOCUTEIHU
¢ TUCTPUOYTUBOM, YCTAHOBKA IIPOrPAMMHOI0 0O0ecIieueH! s Ha JUCK IPOX0-
IuT 0e3 3aTPyIHEHUH.

BbiGop 3arpy3o4yHoro HocuTens

Ecnu Bam KoMIbIOTED CIIOCOGEH 3arpy:KaThbesa ¢ KOMIAKT-AUCKA — 9TO ca-
MBI IIPOCTO# CITOCO0 BBITIOJHUTEL YCTAHOBKY. BBl MOXKeTe IIprodpecT KoM-
nakT-gucku ¢ FreeBSD y pasauyuHbIX TPOM3BOAUTENEH MU 3aTPY3UTH UX
o6pasel ¢ FTP-catita. Yoenurech, uto B BIOS xomnbioTepa, B HACTPOHKaX
OUYEePeSHOCTU 3arpy3KW KOMIIAKT-AUCK CTOUT Tepel KeCTKUM IUCKOM,
BCTaBbTE JUCK C IUCTPUOYyTHUBOM B JOTOK mpuBoga CD-ROM u mepesarpy-
3uTe KoMuboTep. Ecau Bam nmorpebyeTca IOMOIINs B HACTPOMKE IapaMeT-
pos BIOS komubioTepa, oOpalaiTech K JOKYMEHTAIINY IPOU3BOAUTEIA.

1 JIpeBHee KuTalicKkoe MPOKJISATHE, KOTOPOe 3BYUHUT KaK: « UTO0 BaM JKUThH B 9IIOXY
nepeMeH», — OIIPeieIeHHO MOXOLUT U AJIS 9TOTO CIydasd.
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Ecau Bam KoMIIbIOTED HEe MOKET BBIIIOJIHATH 3arPy3Ky C KOMIIaKT-IMCKAa,
HO MOJKET 3arpyKaThCs C IUCKET, 3arpy3uTe obpassl AucKeT 13 VHTepHeTa
U 3arpysuTech ¢ HuX. MHOrue crapble MOJEJIU KOMIIbIOTEPOB MMEIOT IPHU-
Boasl CD-ROM, HO He MOT'YyT MCIIOJIB30BaTh UX B KAueCcTBe 3aTrPYy30UHBIX
YCTPOMCTB, HO KaK TOJILKO CHUCTEMAa 3arpy3UTCs, BbI CMOKETe HCIIOJIb30-
BaTh UX AJIA HOCTyIa K (paiiaaM IucTpuOyTHBA, PACIOJOKEHHBIM HA KOM-
maKT-gUuCKe.

Muorue COBPEMEHHbI€ KOMIIBIOTEPHI HE UMEIOT HU HAaKOIINTEJIA Ha PH6RHX
MAaTHUTHBIX Auckax, Hu CD-ROM. 9To yacTo ciaydaeTcsa ¢ MUHHUCEpBepaMu,

HeT ycTponcTB HAa CMEHHbIX HOCUTEeNnsx?

Eciu Ha KOoMOBIOTEPE, KyIa BBl cobmpaeTech ycTraHOBUTHL FreeBSD,
OTCYTCTBYIOT HAKOIIHUTEJb HAa TUOKWX MATHUTHBIX Auckax uam CD-
ROM, ecnau mo KakKuM-inb0 MPUUYMHAM OTCYTCTBYET BO3MOKHOCTH
nogkioueHuss CD-ROM wmnu sarpysku ¢ ycrpoiictBa USB, u BbI He
3HaeTe, Kak 3amycTUTh nHCTANIATOP PXE (CIUIITKOM MHOTO «eCJIn»,
HO TIOJ 9TO OITMCaHMe MOoAIaaeT JOCTaATOYHO MHOTO HeOOIBIIINX cep-
BEpPOB), HE OTUYANBANUTECH.

Camoe mpocToe, YTO MOYKHO CIeJIaTh, — 3TO U3BJIEUDb KEeCTKUH AUCK
¥ MOJKJIIOUUTH €r0 K CUCTEME, T'JIe MMEeTCA YCTPOMCTBO HAa CMEHHBIX
HOCUTEJIAX. B oT/InuMe OT HEKOTOPHIX APYTUX OMEePAIMOHHBIX CHUC-
TeM, FreeBSD 1m103B0oJIseT BBITIOJTHUTEh YCTAHOBKY HA OAHOM MAaIlIHe,
a 3aIlyCKaTh ee Ha JPyTou.

Ecau sToT BapuaHT BaM He IIOAXOAUT, MOYKHO UCIIOJIb30BATD €II1e OTHY
YJIOBKY, KOTOPYIO S MHOT'O pa3 MCIOJIb30BaJ Ha mpakTtuke. (OHa mo-
JKeT IIPUBECTH K TOMY, UTO allapaTHble KOMIOHEHTHI MU BhI CAMU
MOMKapuTech, KaK Ha 9JIEKTPUYECKOM CTYJIe, ¥, KOHEUHO JKe, JUIITUT
Bac IIpaBa HA rapaHTUHAHBINA PEMOHT. ABTOD He HeCeT OTBETCTBEHHOCTH
3a 6apbeKIo 13 annapaTyphl UM CUCTEMHBIX afMUHUCTPATOPOB!)

OTBINUTE CTAPBIF KOMIBIOTED, PA00OTAIOIIMIT IO JTI000 OTIepaIioH-
HOU cuctemoii, ¢ mpusogoMm IDE CD-ROM. ITocTaBbTe pALOM C HUM
Balll KOMIILIOTED, KyHa OyaeT ycranosieHa FreeBSD, BLIKII0UKITE €T0
u oTKpouTe Kopuyc. OTKpoiiTe KOPIIyC Ballero KoMibiorepa. B cra-
poM KoMIIbIoTepe oTKJIounuTe Kadeab IDE, uaymuit k¥ nmpusoxy CD-
ROM, ot pasbema Ha KOHTpoJiepe. Kabeap nuTaHUSA OCTaBbTe IIOA-
kiaroueHHBIM K CD-ROM. IloakaouuTte Kabenrb K KoHTposiepy IDE
BaIllero KOMIIbIOTepa. BKJIoumTe cTapblii KoMmibioTep. IIpum sTom
BRIouuTcsa npuBog CD-ROM, mecmoTpsa Ha TO, UYTO OH He IOAKJIIO-
yeH K KoHTpoJsuiepy IDE craporo xommbiorTepa. Temepb BKJIIOUNTE
HOBBITI KOMITLIOTED, X OH OII03HAaeT moaKIoueHHbIir CD-ROM.

ITocse ycranHOBKUM BepHUTE BCe HA MECTO, M HUKTO U HUKOTIA HE y3-
HaeT o crmocobe YCTAHOBKHU, KOTOPHII BhI HAIILIN.
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MOHTHUPYIOIIUMUCS B CTOUKH, I'/le IPUXOAUTCA S9KOHOMUTDH Ha IIPOCTPAHCT-
Be. B aTOoM ciyuae BbI MOsKeTe ycTaHOBUTH ycTpoiictBo CD-ROM wmiu Boc-
mosb3oBaThbesa yeraHoBKoil PXE (Preboot Execution Environment — mpen-
BapuUTeJIbHAs 3arPY3Ka Cpeabl UCIIOJHEeHN), KaK OnuchIBaeTcA B riase 20.
(YcranoBka B perkume PXE TpeGyeT BHINOJHUTH HAYAJIbHYIO 3arpy3Ky
¢ paboraroreii cucrembl FreeBSD.)

BbiGoOp HOCUTENs ¢ AUCTPUOYTUBOM

OOBIYHO YCTAHOBKA CUCTEMBI IPOU3BOAUTCA C KOMIIAKT-IUCKOB uau ¢ FTP.

KoMmakT-gucKu IpeKpacHo MOAXOAAT IJs caydasi, KOTJa y Bac MMeeTcs
MHOKECTBO KOMIIbIOTEPOB U Bce oHMU cHab:keHbI mpuBogamu CD-ROM. Ve-
TAHOBKA C KOMIIAKT-IUCKOB BBITIOJHAETCA JIETKO U OBICTPO Ja’Ke IIPU OT-
CYTCTBYIOIIeM HOAKJIIOUeHUU K ceTu. KoMmakT-gucku u DVD Mo:KHO mpu-
obpecTu y pasHbIX MpoM3BoAHMTEJNEeH. B uacTHOCTH, yiKe MHOTO JeT Free-
BSD moxnmep:xuBaerca xomnanuei iX Systems, xoTopas HeJaBHO KymIuIa
rKommnauuio FreeBSD Mall — mpousBoguTe s KOMIAKT-JUCKOB C JUCTPUOY-
tuBamu FreeBSD. [Iucku DVD ob6iamatorT 60JbIlIel eMKOCTHIO, YeM KOM-
MaKT-IUCKU, ¥ HA HUX IPUCYTCTBYIOT (haiijIbl, KOTOPBIE MOI'YT OBITH 3arpy-
sKeHbl n3 lHTepHeTa, TeM He MeHee M KOMIAKT-IUCKHU COAEPIKaT BCE, UTO
BaM JeNCTBUTEIbHO HeoO0xoauMo. C 9Toro MoMeHTa A Oyay TOBOPUTH TOJIb-
KO 0 KOMIaKT-ANCKaX, HO BCe 3TO B PaBHOU cTemeHU oTHOcuTcAa 1 K DVD.
Ecyau BBI He XOTHUTE TIOKYNIATh KOMIIAKT-IUCKH, MOKeTe 3arpy3uTth ux ISO-
o6passl ¢ FTP-cepepa FreeBSD u 3anucarts ux y cebs.

O6pasbl KOMIIAKT AUCKOB ¢ aucTpudOyTuBoM FreeBSD u comyTcTByromue
MaTepHaJIbl MOYKHO HalTu Ha AecsaTkax FTP-cesepoB. Uucrannarop Free-
BSD moker mosyuaTh mporpaMMHEOe o0ecIiieueHne ¢ 3TUX CEPBEPOB HAIIP-
myto. OgHAKO, YTOOBI NCIIOJBL30BATh METO YcTaHOBKU uepe3d FTP, Bam He-
00X0IMMO MMeTh NOAKJIIoUueHne K HTepHeTY, a KpoMe TOr'o, CKOPOCTh yC-
TaHOBKU OyAeT B 3HAUUTEJBHOII CTEIIEHU 3aBUCETh OT CKOPOCTU COeAMHE-
HuA ¢ BeIOpaHHBIM FTP-cepBepoMm. Kpome TOTO, €CThH BEPOATHOCTH, UTO
HaIlleJICSA 3JIOYMBIIIIJIeHHUK, KOTOPHIi B3somas FTP-cepBep u BEIIpYy3uJI Ha
Hero ucnopueHHyio Bepcuio FreeBSD, Bupouem, komanga FreeBSD ouenb
BHUMATEJIbHO OTHOCUTCA K TAKUM CJIyUYadAM ¥ MOMEHTAJIHHO JUKBUIUDPYET
npobsembl. IloMmuMO 9TOTO I'pymia, Beinyckainas FreeBSD, mpegocras-
JIAeT KOHTPOJILHEBIE CYMMBI K Ka'K 0¥ BepCUM, KOTOPHIE BbI MOJKETE UCIIOIhb-
30BAaTh JJIA ITPOBEPKU IEJOCTHOCTU (haMIoB.

MoprotoBka 3a rpy3o4HbIX AoNCKeT

Bawm nmoTpebyeTcss mOATOTOBUTH HECKOJIBKO AUCKET (Ha MOMEHT HallMCAHUA
STUX CTPOK MX OBLIO YeTHIPE, HO B OYAYIIIEM 9TO YKUCJIO MOKET YBEJINUNTE-
ca). Hatinure B KaTajore ¢ BLIOPAHHON apXUTEKTYPOH IMOAKATAJIOT C Tpe-
OyeMoii Bepcueil cucTeMbl. 31ech BB HalzieTe mogkaraJor floppies. Hanpu-
Mep, IJd apXuTeKTypsl i386 1 Bepcuu FreeBSD 7.0 myTh K 9TOMYy KaTaJio-
Ty BBIIVIAZUT cienyiomum obpasom: ftp://ftp.freebsd.org/pub/freebsd/
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releases/i386/7.0-RELEASE//floppies. (9TOT ke KaTaJloT MOKHO HAWTH Ha
KOMITaKT-AucKe ¢ aucTpudytusoMm FreeBSD.) 3mech mmeeTcsa HECKOJIbKO
daiinos ¢ pacuupeHueM .ftp, OAUH U3 KOTOPHIX HaskIiBaeTcs boot.ftp, a Tak-
JKe HeCKoJbKOo (aiiioB ¢ mmeHamu B (opmare kernX.ftp, Hampumep
kernl.ftp u kern2.ftp. Otu daiiabl IPeACcTaBIAIOT c000i1 00pas3bl AUCKET.
3arpysure ux Bce.

Hanee HeoOXOAUMO 3ammcaTh 9TH 00pas3bl Ha AUCKETHI. 3IeCh €CTh OJHA
XHUTPOCTh — BBl HE MOJYKETe IIPOCTO CKOIMPOBATH 9T (hailjibl HA SUCKETHI,
WCIIOJIb3YsI, HAIIPHMED, OIePaIiio IIepeTaCKUBAHUA MBIIIbI0 B Windows.
O6pas mosskeH ObITH 3aIlMCAaH Ha JUCKETY OIpeeIeHHBIM 00pasoMm.

Ecau y Bac y»xe numeerca pabouas UNIX-mogobHasa cucrema, Torga MOKHO
BOCIIOJIb30BaThcA KomMaHo# dd(1). Ilpu aToM BBI JOJKHBI 3HATH, KaK Ha-
3LIBAETCS YCTPOHCTBO, COOTBETCTBYIOIIEe HAKOIMUTEII0O HA THOKMX MATHUT-
HBIX AVCKAaX, U CKOpee Bcero 3To 6yaer /dev/fd0, /dev/floppy unu /dev/
rfd0. Ecau ycrpoiicTBo HasbiBaeTcda /dev/fd0, Kak Bo Bcex cucremax BSD,
BBEJUTE KOMAHIY:

# dd if=kern1.flp of=/dev/fd0

KoTopas 3amuiieT Ha AucKeTy obpas kernl.ftp. CkonupyiiTe KaKIblil 06-
pas Ha OTAEJNbHYIO TUCKETY.

Eciu B paboraere ¢ Microsoft Windows, mia KonupoBauusa o0pasoB BaM
morpedyeTcs cuemuagbHasg yruanta. Komnaaua Microsoft me mpemocras-
JSeT TaKUX YTUJIUT, Kak 3To genaeT FreeBSD, Ho BBl cMoO:KeTe HAWTHU ee
B ImogKarajore tools Ha ocHoBHOM caiiTe. OHa HazbIBaeTcd fdimage.exe.

IT0 cBOOOIHO pacIpoCcTpaHsIeMas NporpaMMa, IpegHa3HAUEeHHAA JIA KO-
TUpoBaHUA 00pasoB AucKeT. Vcmoab3yeTca OHA OYEHb IIPOCTO. ¥ TUJIUTA
OPUHUMAET ABa apryMeHTa: nM4 (aiina odpasa u uMsa JUCKA, KyIa CIeIyeT
cronmupoBaTh o6pas. Hampumep, uToOBI CKOmMpoBaTh obpas boot.ftp Ha
IUCKEeTY B IIPUBOJE a:, OTKPOoiiTe KoMaHAHY0 cTpoKy DOS u BBeguTe cie-
IYIOIIYI0 KOMaHIY:

c:> fdimage boot.flp a:

ITociie TOro Kak 3ammch Ha QUCKETY 3aBEPIIUTCS (UTO MOMKET IIOoTPedoBaTh
HEKOTOPOI'0 BPeMeHH), IIOBTOPUTE IIPOIECC AJISI BCeX OCTAJIBHBIX 00pasoB
IVCKET.

NMoarortoBka 3a rPYy304HbIX KOMMNAKT-ANCKOB

Ecau BBl mpuobpenu oQUIIMAIBHBIM KOMIAKT-AWUCK C AUCTPUOYTHBOM
FreeBSD, To Bai ycTaHOBOUHBII HOCUTEJH T'OTOB K UCIIOJIb30BaHNIO. Ecinu
HeT — BaM Heobxogumo 3arpysuts 1SO-o6pas ¢ FTP-caiiTa u 3anucars ero.
ITepBeIii sTAn 3aKIIOYAETCA B TOM, YTOOBI OTHICKATH KATajJoT ¢ 00pasoM.
3atigure Ha FTP-caiiT u Bei6epuTe Karayuor ¢ ISO-o6pasamu ajid Balei ap-
XUTEKTYpPHI. B 3TOM KaTaJiore BHI HaliieTe KaTaJIOT IJId KaKI0U U3 CYIIecT-
Byloniux HbIHe Bepcuii FreeBSD. Hampumep, ISO-06passl ¢ gucTpudbyTu-
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BoM FreeBSD 7.0 gis apxurekTypbl i386 MoKHO HaliTu 1Mo agpecy: ftp://
ftp.freebsd.org/pub/freebsd/ISO-IMAGES-i386/7.0. 3nech HaXOUTCS Cpa-
3y HECKOJILKO 00pa3oB.

Nwma ISO-o6pasa cocTaBieHo u3 HomMepa Bepcuu, ciaoBa RELEASE, nassa-
HUSA apXUTEKTYpPEl 1 KOMMEHTAPUsI; BCe dTH YACTHU PasiesieHbl qed)rucaMu.
Hanpuwmep, gis sepcuu 7.0 uMeroTca cieayolnue o0passbl JUCKOB:

7.0-RELEASE-1386-bootonly.is0
7.0-RELEASE-1386-disc1.1s0
7.0-RELEASE-1386-disc2.1s0

O6pas, moMeueHHbIH KaK discl, COOep:KUT MOMHbIH aucTpubyTus FreeBSD,
X Window System, HeCKOJIbKO OCHOBHBIX IIAKETOB U ONEPAMueHy0 (hailnio-
syt cucmemy (live filesystem), KoTopas MOKET UCIOJH30BATHCS IJIA BOC-
CTaHOBJIEHUA CHCTEMBI IIOCJIe aBapUA.

O6pa3s, momMeueHHBIN KaK disc2, comep:KuT HamboJiee IIOMyJIApPHBIE IIPO-
rpaMMbl 0 FreeBSD, mpeaBapuTelbHO CKOMINJINPOBAHHEIE M T'OTOBBIE
K MCIIOJIb30BAHUIO C 9TOM BepCUe CUCTEMBEI.

Oobpa3s, momeueHHBI Kak bootonly, sarpy:kaet uncrawiaTop FreeBSD, ko-
TOPBIY ITO3BOJIAET IPOU3BOAUTH YeTaHOBKY o FTP. MHorue cupammBaior:
«Ecnu g mory npousBecTu ycTaHoBKY uepe3 FTP, 3auem MHe Bce 9TU KOM-
naxT-gucku?» Crangaptusiii ISO-o6pas FreeBSD comep:kut maccy Bcero.
Ecau BBI ycTaHaBimBaeTe JUCTPUOYTUB HE HMOJHOCTHIO, IIO3JHEE BAM MO-
JKeT IOTPeOOBaThCA LOYCTAHOBUTH UYTO-HUOYIb, UTO MMeEeTCA Ha KOMIIAKT-
nucke. He y Bcex umeeTcss HeorpaHUYEeHHOE BEICOKOCKOPOCTHOE ITOAKJII0Ue-
HUue K UHTepHeTY.!

ITocie BrIGOpa 06pasa ero HEOGXOAUMO 3amucaTh HA KoMmakT-auck. Cmo-
€00 3anucy CyIecTBeHHO 3aBHUCUT OT OIIePAIlMOHHOM CUCTEMEI, Jake B MU-
pe UNIX-11of0GHBIX CHCTEM 3allliCh KOMIIAKT-IUCKOB B PA3HbIX CHCTEMAaX
BBIIIOJIHSIETCA IMO-pasHoOMy. B omepamuonHoii cucteMe Windows MOKHO
BOCIIOJIb30BAThCS TAKUMU IIporpaMMamMu, Kak Nero uiau Stomp. B cucreme
FreeBSD, npu mcnosb30BaHUM CTaHAAPTHOM nporpaMMsbl 3anucu Ha IDE-
IPUBOJ KOMIIAKT-ANCKOB, 3alIMCh BHIMIOJHAETCA, KaK IIOKA3aHO HIKE:

# burncd -f /dev/acd0 data imagename fixate

O3HAKOMBTECH C UHCTPYKIIUAMU K BaIllell OIEePAIINOHHON CUCTEME II0 3aII-
cu 06pa3soB KOMOAKT-IUCKOB Ha (hU3MUECKHe HOCUTEIU. ITOT haiy JoIKeH
3aInCchIBaThCA KaK 00pas, a He KaK oOBIUHEBIH (aitia. Eciu uTo-To BLI fesae-
Te HEeIPaBUJIbHO, IIPOrPAMMHOE O0ecClieuyeHUe, BBIMOJIHAIIee 3alncCh Ha
KOMIaKT-IUCKHU, COODIIUT, UTO (haily He ImoMeIiaeTcss Ha HocuTeae. Paia
o0pasa He IIOMECTUTCA Ha AUCK, €CJIM 3aIllChIBATh €T0 KaK OOBIUHEBIH (aii,
HO eCJIu eT0 3aIlMChIBATh KaK 00pas, TaKuX OIIUO0OK IPOUCXOIUTH He OyaerT.

1 A re, y KOTO TaKOe IOJKJIIOUeHNE UMeeTCsd, JOJ’KHBI BO3IePKUBATHCS OT SI3BU-
TeJbHBIX 3aMEeUaHUN B aJIpeC Te€X, KTO TAKOro IMIOAKJIIOUEeHUA He NMeeT.
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YcrtaHoBKa no FTP

Eciu BBI HauaJaW YCTAaHOBKY C KOMIIAKT-AMCKA, YCTAHOBOUHBIA HOCUTEH
y2Ke TOTOB K paboTe — 3TO TOT caMbIif TMCK, C KOTOPOTO Obla BBLIIOJIHEHA
3arpyska. Ho B cayuae ycranoBku mo FTP Bam Heo6xogumo Bei6paTs FTP-
cepBep U MMeThH IIPeACTaBJIeHNe O TOM, KaK Balll KOMIILIOTED IOAKJJIIOUEeH
K JIOKaQJIbHOMU CeTH.

Bri6op FTP-cepBepa — aT0 BakHBIN srtan. Haiimute cnucok 3epkaa FTP-
caiiTOB U C MMOMOIILIO YTUJINUTHI ping mompobyiiTe o6paTuThca K HUM. Bam
HYKHO HaiiTu FTP-cepBep ¢ HauMeHBIIINM BpeMeHeM OTKJINKa — 3TO XOPO-
MUl Tpu3HaK BBICOKOI JOCTYIIHOCTU cepBepa IIPU BaIlleM MeCTOIIOJIOXKe-
Hruu. Kak ToIbKO BB 0TOEpETE Tapy JOCTOMHBIX KAHIUJATOB, COEINHUTECH
c aumu 1o FTP co cBoero HacTosibHOTO KOMIIbIOTEPa. IIpOBEephTE, HACKOJIB-
KO BBICOKA CKOPOCTH mnepenauu (aiiioB. BribepuTe TOT, YTO MMeeT OoJiee
BBICOKYIO CKOPOCTB, U YO JUTeCh, YTO HA HEM IIPUCYTCTBYET YCTaHABINBAE-
masd Bepcus FreeBSD. 3amomunTe nMsa cepBepa, IIOTOMY YTO OHO IIOTPedy-
eTCs BaM B IIPOIlecce YCTAaHOBKU.

Ecuu B Bareti cetu 1ia HasHaueHus [P-aapecoB u BeIOOpa APYTUX IapaMeT-
POB HACTPOMKHU MCIIOJIB3YETCs MIPOTOKOJI ITMHAMUUYECKOT0 BbIOOpa KOH(MUTY-
panuu xocra (Dynamic Host Configuration Protocol, DHCP), To M0XHO
CUHMTATDL, UYTO BCE I'OTOBO K IIPOJOJIKEHHNIO YCTAHOBKM. B MPOTHUBHOM CJIy-
yae, ecau B Bamieir cetu IP-agpeca HadHAUYaIOTCA CETEBLIM aMUHUCTPATO-
POM, IIOJIYUHUTE OT HEro CJAeAYIONIYI0 NH(OPMAIHIO:

e [IP-agpec 6ynyieit cucrembr FreeBSD

e (CereBylo MacKy Oynyireii cuctemsl FreeBSD

e JP-agpeca cepBepOB UMEH B Ballleil CETU

e [P-azapec 1I03a 1o yMOJTYaHUIO

¢ (CaemeHUs 0 IPOKCHU-cepBepe (ecau 9TO HEOOXOIMMO)

Bes sroit undopmanuu npu orcyrcrBuu DHCP BBI He cMOMKeTe MOIKJIIO-
YUTHCA K CETU U BBINMOJHUTD YyCcTaHOBKY 1o FTP.

HenocpepacrBeHHaqa yctaHoBKa FreeBSD

Temepsb, Korjga ObLIN IPUHSTHI BCe HEOOXOAMMbIE PEIleHUsI, U BbI IIPUCTY-
ouan K ycramoBke FreeBSD, ocrajochk JIMINIE ITPOWTH Uepe3 TEePHUU He-
yI00HOI0 MHCTAJLJIATOPA. BeTaBhTe 3arpy30UYHBIM HOCHUTEIbh B YCTPOMCTBA
¥ BKJIOUHNTE MUTaHNEe KOMIOboTepa.! Bbl yBUIUTE HECKOJIBKO 9KPAHOB HA-
YaJIbHOU 3arpy3KM M CHUCTEMHYIO OTJIAMOUYHYI0O MH(pOpPMAINI0, KOTOPBIE
noapobHee MBI PACCMOTPUM B TJIaBe 3.

1 Ha camoM Jejie NUTaHUE BCe-TaKU IMIPUAETCA BKIOUYUTL B CAMOM Hayaje, MHAUYe
BaM OyJZeT HeJIeTKO BCTaBUTh KOMIIAKT-JUCK B BEIKJIIOUEHHBIN IPUBOL. — IIpum.
HayuH. ped.
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IIepBoe MeHIO, KOTOPOE Bbl YBUAUTE, MIPEIJIOKUT BAM BHIOPATH PACKIAIKy
KJaBuaTypbl. OHO BKJIIOUAeT B ce0s MOJHBIM CIIMCOK BCeX PACKJIaIO0K, IO~
nep:xuBaeMbIx cuctemoit FreeBSD. O6paTuTe BHUMaHMe: pacKJJagKa KJa-
BUATYPHI HE UMeeT HUKAaKOro OTHOIIIeHUS K A3BIKY, HA KOTOPOM OyAYT Aa-
BaThCS MHCTPYKIIMU B IpOIiecce YCTAHOBKU, — 3TO BCETO JIUIIb PACKJIaAKa
KJIaBUATYPHI.

Hanee FreeBSD mpeacTaBuT BaM IepBbIii SKPaH, KaK MOKa3aHo Ha puc. 2.1.

Welcome to the FreeBSD installation and configuration tool. Please
select one of the options below by using the arrow keys or typing the
first character of the option name you're interested in. Inuvoke an
option with [SPACE] or [ENTER]. To exit, use [TAB] to moue to Exit.

Quick start — How to use this menu systen

Begin a standard installation (recommended)
Begin a gquick installation (for experts)
Begin a custom installation (for experts)
Do post-install configuration of FreeBSD
Installation instructions, README, etc.
Select keyboard type

ViewsSet various installation options
Repair mode with CDROM-DUD-floppy or start shell
Upgrade an existing system

Load default install configuration
Glossary of functions

= R =N N

[ Select 1 ¥ Exit Install

Puc. 2.1. OcrogHnoe meHt0 sysinstall

9To nevasbHO U3BECTHBIN nHCTALIATOP FreeBSD — sysinstall(8). B To Bpe-
Ms KaK Jpyrue olepamuoHHbIe CUCTeMbl UMEIOT CUMIIATUYHbIEe rpaduye-
CKMe MHCTAJJIATOPHI C MEHIO, YIIPABIAEMBIMU MBIIIbIO, 1 MHOTOI[BETHBIMU
CeKTOPHBIMU AuarpamMmmamu, FreeBSD BwIrIAIuUT, KaK cTapas mporpaMmma
DOS. Pa6ora 1o ee 3aMeHe BeJleTcs, HO ceiiuac, KOTaa s IIUIIY 9TU CTPOKH,
MHe KajKeTcs, uTo sysinstall emre HekoTopoe Bpems us FreeBSD Hukya He
JeHeTCs.

Br16op BaprauTOB MeHIO IPOMU3BOAUTCA KJIaBuilleii mpobeJia, a He Enter.

C moMoIIbI0 KYPCOPHBIX KJABUII OITyCTUTECHh BHU3, A0 CTPOKHU BHIOOpA TH-
ma ycranoBKu Standard, u Haxxkmute Kaasuiy Enter. ITocsie aTOro BoI yBUAM-
Te TEeKCT mpexympe:xkmgenusa mporpamMmbl fdisk ¢ HEKOTOPBIMU ITPOCTHIMU
UHCTpYyKIuamu (puc. 2.2).

O3HaKOMBTECh C MHCTPYKIIUAMU, UYTOOBI YOEIUTHCSA, YTO OHU He M3MEeHU-
JINCH C MOMEHTA BBIXOZa KHUTH B CBET, U HAXKMUTe KJaasuirly Enter.

Ecnu y Bac HeCKOJIBKO "KeCTKUX AUCKOB, FreeBSD mo3BosuT BaM BBIOpPATH
OUCK [OJA YCTAHOBKHU. BriOepuTe TpeOyeMbIil AMCK KJIaBHUINEH IIpobesa
(puc. 2.3).
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B sTom mecTe A1 HEKOTOPHIX JUCKOB MOTYT BBIBOLUTHCS IIyTalolye mIpe-
IyOpe:KIeHus o reomerpuu. [Ipu HAIUUYUU COBPEMEHHOIr'o 060Dy IOBaHUS
9T0 He mpobseMma. IlogpobHee 0 reoMeTPUU JUCKOB MBI IIOTOBOPUM B IJIaBax
8 u 18. Ecaiu BaM mMHTepecHO, MOKeTe cHayajia 3arjIaHyTh B 9THU TJIABHI,
a IIOTOM IPOAOJIKUTEL YCTAHOBKY. UTOOBI IepPeiiTH K CAeAYIOIeMY 9KpaHy,
mpocTo HaskMuTe Kiaasunry Enter (puc. 2.4).

3mech BaM HYKHO OIIPEJeINTh, KAKOM 00beM JUCKOBOrO IIPOCTPAHCTBA BBI
orBegeTe aaa FreeBSD. B cayuae cepsepa ObLI0 OBl JKeJIATEJIBLHO OTBECTH
Bech AucK. Hamure Kiaasuiny A, 4ToOBI BBIIEJUTL BeCh OUCK IJsA Free-
BSD, a 3arem kaaBuiiry Q, aTo0bI 3aBepIIUTEL PaboTy ¢ mporpammoii. Jlasee
WHCTAJJIATOP IIPEeICTaBUT SKpaH BbIOOpa pacmosoxkenusa MBR (Master
Boot Record — riraBHas 3arpysouHasi 3allich), KaK IIOKa3aHo Ha puc. 2.5.

HaxMuTe KJIaBUIITY CO CTPEJIKOIM BHU3, UTOOBI I€PEMECTUTHCA Ha CTPOKY
¢ meTkoi Standard, a saTem KJaBuiry Tab, YTOGBI BEILEIUTh KHOIKY C HAJI-
nucbkio OK. IIpu TakoM BbIOOpE OyAeT BHITIOJIHEHA CTaHAAPTHASA YCTaHOBKA
raaBHO# 3arpysounoii 3anucu (MBR), uTo mpuBeeT K yaaJleHUIO CYIIeCT-
BYIOIITETO MeHeaKepa 3arpy3Ku, KOTOPHIHI MOT MCIIOJIb30BAaThCA HA BallleM

In the next menu, you will need to set up a DOS-style ("fdisk™) partitioning
scheme for your hard disk. If you simply wish to devote all disk space
to FreeBSD (overwriting anything else that might be on the disk(s) selected)
then use the (A)1]1 command to select the default partitioning scheme followed
by a (QPuit. If you wish to allocate only free space to FreeBSD, move to a
partition marked "unused” and use the (Clreate command.

(100:2)

Puc. 2.2. Hucmpyxyuu npozpammvl fdisk

Please select the drive, or drives, on which you wish to perform
this operation. If you are attempting to install a boot partition
on a drive other than the first one or have multiple operating
systems on your machine, you will have the option to install a boot
manager later. To select a drive, use the arrow keys to move to it
and press [SPACE] or [ENTER]. To de-select it, press it again.

Use [TAB] to get to the buttons and leave this menu.

[1d da®

ONTEE  Cancel

Puc. 2.3. BotOop ducka 0as ycmaHo8Ku
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KOMIbIOTEpEe IJA 3arpy3KM KaKou-JIu00 APYroil omeparoHHOM CHCTEeMBI.
(Peus uget o co3nanum cepBepa VlHTepHeTa, 3HAUUT AUCKOBOE IIPOCTPAHCTBO
He OyIeT pasaensaThesi, CKaxkeM, ¢ Windows Vista.) [lna nmpogosskenus Ha-
JKMuTe KaaBuiry Enter.

Ecau y Bac nMeeTcs HECKOJIBKO KECTKUX JUCKOB, MHCTAJLJIATOD BEPHET Bac
K dKpaHy BbIOODA KECTKOro AuCKa. Beibepure ciaeayiomuii IUCK WJIN C II0-
MOIIbI0 KJaaBuiny Tab BeiOepure KHOnKy OK m mepeiigure K caemymoIineMy
aramy ycraHoBKu. Ilocie sToro sysinstall BeIBemeT MHCTPYKIIUM IIO HC-
T0JIb30BaHUIO MHCTPYMEHTA cO3aHus pasaesos (puc. 2.6).

Disk name: FDISK Partition Editor|
DISK Geometry: 19457 cylsrs255 heads-63 sectors = 312576705 sectors (152625MB)

Size(ST) End Name PType Desc  Subtype Flags

0 312581808 312581807 = 12 unused 0]

following commands are supported (in upper or lower case):
Use Entire Disk = set Drive Geometry C = Create Slice F ‘DD’ mode

]
Delete Slice Z = Togyle Size Units 5 = 3et Bootable 1 Wizard m.
Change Type U = Undo All Changes W = Urite Changes

F1 or 7 to get more help, arrow keys to select.

Puc. 2.4. Mento npozpammot fdisk

FreeBSD comes with a boot selector that allows you to easily

select between FreeBSD and any other operating systems on your machine
at boot time. If you have more than one drive and want to boot

from the second one, the boot selector will also make it possible

to do so (limitations in the PC BIOS usually prevent this otheruise).
If you do not want a boot selector, or wish to replace an existing
one, select “standard”. If you would prefer your Master Boot

Record to remain untouched then select "None".

NOTE: PC-DOS users will almost certainly require "Mone"t

B Install the FreeBSD Boot Manager

andar nstall a standar no boot manager
tandard@Install tandard MBR (no boot ger)
N Leave the Master Boot Record untouched

ONIEE  Cancel

Puc. 2.5. Yemanosxa MBR
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O3HaKOMBTECh C MHCTPYKIIUAMU, UYTOOBI YyOEIUTHCS, YTO OHU HEe M3MEHU-
JINCh C MOMEHTa BbIXO0Ja KHUI'U B CBET, I HAKMUTE KJIABUIILY Enter.

Teneps BBI JOJKHBI HAXOAUTHCSA B MEHIO CO3/IaHUS pasnieioB. Panee B aToi
JKe IJIaBe MBI y3Ke TOBOPUJIY O Pa3breHuy AVCKA, II09TOMY Y Bac yiKe JOJIMK-
HO OBITH TOTOBOE peIlleHNe O TOM, KaKre Pas/eIbl JOJIKHBI ObITh CO3/JaHbI.
31ech BBI JOJI’KHBI BOILJIOTUTE CBOM perneHud (puc. 2.7).

Yr0o6bl IPUHATL pekoMenganuu FreeBSD, mpensaraemble 0 yMOJYAHUIO,
HaKkMuTe Kjaasuiiry A. B mpoTuBHOM citydae, YTOOBI CO3aTh HOBBIU paszeJ,
HaxkMmure Kjaasuiiry C. BBegure TpedyeMblil pazMep pasjiesia, NCI0JIb3y s CUM-
BoJI M nis obo3HaueHus Merabaiitos uau G — mjig ruradaitos. ITocie sToro
WHCTAJJIATOP CIPOCUT Bac, OyAeT Ju 3TO (paiiaoBas CUCTEMA UK IPOCTPaH-
cTBO cBontmHra. Ecaiu BbI cCKasKeTe, UTO 3To OyAeT (paiijaoBasa cucTeMa, TO BaM
OyIeT mpeaJiosKeHO YKa3aTh TOUKY MOHTHUpOBaHudd (/, /usr, /var u T. m.).

Korga cosmamue pasgeios 0yaeT 3aKOHUEHO, HaKMuTe KaaBuiny Q, 4ToObI
BBIATH U3 PEJAKTOPA Pas3hesoB.

Now you need to create BSD partitions inside of the fdisk partition(s)
just created. If you have a reasonable amount of disk space (1GB or more)
and don’t have any special requirements, simply use the (Aluto command to
allocate space automatically. If you have more specific needs or just don't
care for the layout chosen by (Aduto, press F1 for more information on
manual layout.

(100:2)

Puc. 2.6. Hhcmpykyuu no co30anuio pasdenos

FreeBSD Disklabel Editor
Disk: adO Partition name: ad0sl Free: 0 blocks (OMB)
Mount Size Newfs Part Mount Size Newfs

512MB UFSZ Y
405ZMB SUAP
3050MB UFSZ+3 Y

512MB UFSZ+3 Y

141GB UF32+3 Y

following commands are valid here (upper or lower case):

= Create D = Delete M = Mount pt. W = Urite
Newfs Opts Q = Finish 3 = Toggle SoftUpdates Z = Custom Neuwfs
Toggle Newfs U = Undo A = Auto Defaults R = Delete+Merge

F1 or 7 to get more help, arrow keys to select.

Puc. 2.7. Pedaxmop pa3denos
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Hanee BaM OyIeT IIPeII0XKEeHO YKa3aTh UCTOUHUK (DAIoB sl YCTAHOBKU
(puc. 2.8).

C momoIIbI0 KYPCOPHBIX KJABUII BBHIAEJIUTE JKeJaeMbIi HOCUTENIb U Ha-
JKMUTe Kjaasuiry Enter, uTo6s1 BEIOpaTh ero. FreeBSD 160 mpoBepuT KoM-
HaKT-IUCK, 4YTOObI yOeoUThCA B €ro IPUTOSHOCTU JJIsl BBHIIOJHEHUSA yCTa-
HOBKH, JIn6O0 IOMIPOCUT Bac BrIOpaTh cepBep FTP, 1160 mpeaiosKuT BBIIOJ-
HUTh HACTPOUKU AJIA PYTOro BEIOPAHHOTO BaMU HOCUTEJA. SI pEKOMEHIYIO
BBINIOJIHATH YCTAHOBKY UJIU C KOMIAKT-AucKa, uiau mo FTP.

B caenyroiiem MeHI0 BaM OyZeT IPeaI0KeH0 BhIOpaTh, UTO YCTAHABINBATH
(puc. 2.9). Xors FreeBSD npeanaraer HeCKOJIbKO COKPAITEeHHBIX BAPUAHTOB
YCTAHOBKY CHCTEMbI Ha CJIyYail OrpaHMYeHHOCTH AYCKOBOI'O IIPOCTPAHCTBA,
TeM He MeHee COBPEMEHHbIE JKeCTKHUEe AUCKU CTAJH HACTOJIBKO BEJIUKU, UTO
uxX o0beMa C JUXBOM XBATUT OJA YCTAHOBKU moJiHOUW Bepcum FreeBSD.
B cryuae coBpeMeHHOI0 KOMIIBIOTEPA I PEKOMEHI0BaJ Obl YCTAHOBUTD BCE,
oco0eHHO ecJii Bl coOupaerech usdyuatb FreeBSD. Haskmure KiaaBuiry co
CTPEeJIKOM BHU3, YTOOBI IIEPEMECTUTLCA HA CTPOKY ¢ MeTKoi All, a zarem
KJaBumry Enter, 4To6bI MOATBEPAUTH BHIOOD.

Hanee sysinstall cumpocuT, XOoTUTe JU BBl YCTAHOBUTH KOJNEKLUID NOPTOB
(Ports Collection). OTBeThTEe yTBEPAUTEIBHO, fasKe €CJIU IIOKA Bl He 3HaeTe,
YTO 9TO TaKoe. Bribepure KHOIIKY Yes.

IIocie aToro Ha sKpaHe OMATH HOABUTCSA MEHIO BHIOOpA BapuaHTa YCTAHOB-
Ku. Beigenure myukT Exit this menu (BblitTy U3 3T0ro MeH10) ¥ HAXKMUTE KJIABU-
mry Enter.

3aTeM MHCTAJLIATOP AACT BaM IIOCIEIHUH IIIAHC YTO-TO USMEHUTh, IIPEiK-
e yeM HauHeT KomnupoBauwue (aitmoB. Kax Toapko BbI orBetuTe Yes, install
(Ja, ycTaHoBUTb), OH OT(HOPMATHUPYET KECTKUU AUCK, TPUBOJA KOMIIAKT-

FreeBSD can be installed from a variety of different installation
media, ranging from floppies to an Internet FIP seruver. If you're
installing FreeBSD from a supported CD/DUD drive then this is generally
the best media to use if you have no overriding reason for using other
media.

Install from a FreeBSD CD-DUD

Install from an FTP server

Install from an FTP server through a firewall
Install from an FTP server through a http proxy
Install from a DOS partition

Install over NF3

Install from an existing filesystem

Install from a floppy disk set

Install from SCSI or QIC tape

Go to the Options screen

000 -] N L

ONCEE  Cancel

Puc. 2.8. BolOop Hocumens ducmpubymuea
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fis a convenience, we prouide several "camned" distribution sets.

These select what we consider to be the most reasonable defaults for the
type of system in question. If you would prefer to pick and choose the
list of distributions yourself, =simply select “"Custom”. You can also
pick a canned distribution set and then fine-tune it with the Custom item.

Choose an item by pressing [SPACE] or [ENTER]. When finished, choose the
Exit item or move to the OK button with [TABI.

All system sources, binaries and X Window System
Reset selected distribution list to nothing

Full sources, binaries and doc but no games

Same as above + X Window System

Full binaries and doc, kernel sources only

Same as above + X Window System

Average user — binaries and doc only

-
— e e
(== = - =

ONCEE  Cancel

Puc. 2.9. BviOop 8apuanma ycmaHo6Ku

IMCKOB 3aMOpraer JJaMIOUYKOIl 1 uepes HecKoJbKo MUHYT FreeBSD Gynxer
yCcTaHOBJIeHA.

3aTeM MHCTAJJIATOP HepPelifeT K IPYIIe BOIIPOCOB, KACAIOIIUXCA HACTPOM-
KU OCHOBHBIX CHCTEMHBIX CJIYIKO.

Hactponka cetn

WncTannarop mpeAaosKUT BaM BBIIOJHUTD HACTPOUKY CETEeBOT0 MHTEepdeii-
ca. OrBeTtbTe Yes.

Bawm Oyzmer nmpeaioskeHo Ha BEIOOD Cpasy HECKOJIBKO CeTEBhIX HHTeP(elicoB
nist HacTpoiiku (puc. 2.10). ITa, FreeBSD mo:xeT paboTaTh ¢ TPOTOKOJIaAMU
TCP/IP uepes FireWire! BoJiee Toro, oua cmocobHa paboTaTs ¢ IIPOTOKOJIA-
mu TCP/IP paske depes mapasuiesIbHBIN MOPT. XOTA 9Ta BOSMOYKHOCTD HC-
HOJIL3yeTCcs KpaiiHe pegKo, TeM He MeHee OHa cyIlecTByeT. Haligure myHKT,
KOTOpPBIN HamoMuHaia 06l KapTy Ethernet, u Bribepure ero. Ha puc. 2.10
MOJKHO yBuzeth Kapty Intel EtherExpress Pro/100B PCI Fast Ethernet,
KoTopas HauboJiee TOX0:Ka HA MCKOMOe. BhIesinTe 3Ty CTPOKY ¥ HAXKMUTE
KJiaBuIty Enter, 4TOOBI IPUCTYIUTH K HACTPOIKeE.

Bawm OyzeT npeaIoKeHo HOIbITATHCA UCIIOIb30BATh HACTPOUTD 9TOT UHTEP-
detic gisg IPv6. Ckopee Bcero, BaM 5TO He HY:KHO. 3aTeM BaM OyneT mIpej-
JIO}KeHO BBIMOJHUTE HacTpoiiky DHCP. Tak Kak peunb umeT o cepBepe, CKO-
pee Bcero sTo TOKe BaM He monxoauT. Ilocse sTOro Bl IePeMeCTUTECH B 9K-
panu Network Configuration (HacTtpoiika ceTn), Kak mokasaHo Ha puc. 2.11.

31ech BaM HY)KHO YKa3aTh UM X0OCTa, UM JOMeHa, a TaKyKe NHDOPMAI[II0
0 MOAKJIIOUEHUU K CeTH, KOTOPYIO BbI HOJIYKHBI ObLIN IIOJYYUTDL Y CETEBOTO
agMUHUCTPATOPA.
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If you are using PPP over a serial device, as opposed to a direct
ethernet commection, then you may first need to dial your Internet
Service Provider using the ppp utility we provide for that purpose.
If you're using SLIP ouver a serial deuvice then the expectation is
that you have a HARDWIRED comnection.

You can also install over a parallel port using a special "laplink"
cable to another machine ruming FreeBSD.

FireWire Ethernet emulation

IP over FireWire

Intel EtherExpress Pro-100B PCI Fast Ethernet card
Lucent WaveLAN-IEEE 802.11 wireless adapter

SLIP interface on device ~devscuad® (COM1)

PPP interface on device rsdev-cuad® (COM1)

ONCEE  Cancel

Puc. 2.10. Merio gvlbopa cemegozo unmepgeiica

Network Configuration 7

Host: Domain:
IPud Gateway: Name seruver:

EeaE . Eaaas

Configuration for Interface fxpO
IPu4 Address: Netmask:

e e

Extra options to ifconfig (usually emptyl:

|
CANCEL |

m ]

Puc. 2.11. Hacmpoiika cemu

Hasxe ecau ucnonnsyerca DHCP, Bam Bce paBHO HEOOXOJMMO YKa3aTh UM
XOoCTa 1 UM JoMeHa. B mpoTUBHOM ciiyyae Ballla CICTeMa BO BpeMs 3arpys-
KU OyzIeT npucBauBaTh cebe umsa Amnesiac (3a6b1BuuBbIit). (Bbl MoskeTe uc-
noJsb3oBaTh cepBep DHCP mjis HAacCTpOWKY MMEHU XOCTa, HO 3TO CIAUIITKOM
HOBAasA BO3MOXKHOCTD U B OOJIBIIIMHCTBE CJIyUYaeB OHA He 00ecIIeunBaeTcs. )

PasnuyHble ceTeBble CNyXXObI

Hanee MHCTANIATODP HPEIJOKUT BAM OTBETUTDH HA PN BOIPOCOB, CBA3AH-
HBIX ¢ QYHKIIUAMU, KOTOPBIe OYAEeT BLITOJHATEL cUcTeMa. ECIU TOJIBKO BBI
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He ONBITHBIN CHCTEeMHBIN aJMUHNCTPATOP, BaAM eaBa Ju moTpebyeTcsa 3a-
MyCKaTh OOJIBIITYIO UacTh 3TUX GyHKIMI. MbI OyzeM paspeliarh 3ayCcK He-
KOTODPBIX M3 HUX B IIpoIlecce MoBecTBOBaHUA. KaK TOJBKO BBl HAUHETE I10-
HUMATh, O UeM HJeT Peub, Bbl CMOXKETEe PaspelluTh 3allyCK TpedyeMbIX
CJIY3K0 IIPY BBITIOJHEHUU MOCIEeAYIOIINX YCTAHOBOK.

Hanpumep, MHCTANIATODP CIIPOCUT, OYAET JIU CHCTeMa BBIMOJNHATL PYHK-
MU CETEBOTrO IIJII03a, I CJIeAYET JU BLIIOJHUTL HAaCTPOiKYy inetd. Bribe-
pute orBetr No Ha oba Bompoca. Korzma OyaeT mpeajiosKeHO pa3pelruTh yaa-
JeHHBIN Bxon uepe3 SSH, orBeThbTe Yes — 5TO JOCTATOUHO HaJde:KHAS 1 0e3-
omacHas cJay:kba, HeoOxogumMas IIpaKTUUeCKH Ji000i cucteme. He paspe-
miafiTe 3anmyck anouuMuoro FTP-cepsepa, cepsepa NFS, kiauenta NFS nin
HaCTPOITE Syscons.

Yacosom nosc (Time Zone)

HWucrannarop DIOIPOCUT Bac YKa3aTh YacoOBOI mosic. 3aTeM BaM OyneT mpes-
JIO}KEHO yCTAaHOBUTH BpeMdA cucteMHBIX yacoB B UTC: orBeTbTe No 1 0001i-
IUTe IpeIJiosKeHHble 9KPAaHbl C HACTPOUKaMU, TAe BaM OyaeT MPeosKeHO
BBIOPATh KOHTUHEHT, CTPAHy 1 YacOBOM II0sC.

Pexxnm coBmectumoctm ¢ Linux (Linux Mode)

Teneps MHCTANIATODP IPEAJIOKUT BaM Pa3pPelIUTh PeKUM COBMECTUMOCTU
¢ Linux. { npeanaraio orBetuts No Ha aTOT Bomrpoc. Ecsiu BaM moTpedyeTca
pesXuM cOBMecTUMOCTH ¢ Linux, g pacckaKy, KaK ero aKTHUBUPOBATH
BTaaBe 12.

Mbiwb PS /2

Mpemns, nogkiaiouaemaa K mopty USB, HaumHaer paboTaTh aBTOMAaTHUYE-
CKU, HO MBIIIb, IIOAKJI0UaeMad K mopty PS/2 unu 6osee crapas, Tpedyer
BBIIOJIHEHUA CIIEIMAJIbHBIX HACTPOeK. VHCTANIATOD NPEeAJIOKUT BaM Ha-
cTpouth MbIlh PS/2. Ecau BBl MOJIb3yeTech CTAHIAPTHOM ABYX- UJIU TPEX-
KHOMIOYHOU MbIbio PS/2, orBerbre Yes u BoiOepuTe MyHKT MeHIO Enable
(Pa3pewwuts). ITocae aTOTO BHI HOJMKHBI YBUIETH HA 9KpaHe yKasaTelb MbI-
111, KOTOPBIH OyIeT pearnpoBaTh Ha ee IepeMelleHnsd.

WucTanasaTop cIpocuT, paboTaeT Jin Ballla MBIIL. Eciu ykasaTesab Iepe-
MeII[aeTCsI B COOTBETCTBUU C JBUKEHUAMU CaMOM MBIIIN, oTBeThTe Yes. Ye-
CTHO ITPU3HATHCH, 3a mocyenuue 10 jgeT y MeHs He ObLIO TaKoit MuImiu PS/2,
KoTopasd He 3apaboTaJia 6b1. Bosiee ApeBHME MBIIIIY MOTYT OKa3aThbCs 6oJiee
CJOKHBIMU B HACTPOIKe, HO OHU BCTPEUAIOTCS BCE PerKe 1 perke.

JlobaBneHue nakeTos

Majiee MHCTAJIATOP CIPOCHUT, JKeJIaeTe JIA Bbl YCTAHOBUTD HOMOJIHUTEID-
HbIE IIaKeThl C IPOIPAMMHLIM obeciieueHreM. Eciiu BbI y2Ke OIBITHBIA Cuc-
TEeMHBI aJMUHNCTPATOP, TO HABEPHAKA 3HAETE, KAKOe IOIOJHUTEIbHOE
mporpaMMHoOe obecieueHre BaM Heo0X0JMMO yCTAHOBAThL. BO3MOXKHO, ¥ Bac
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€CTb CBOHM IIPpeAIIOUTEeHHNsA OTHOCHUTEJIBHO KOMaHﬂHOﬁ O6OHOQKH, KoTopasa
MOKET He YCTaHaBJIMBATBhCA IIO0 YMOJIYaHUIO.

Cucrema FreeBSD moapaszaesder makeThl IPOTPaAMMHOTO o0ecrieueHUA Ha
Kareropuu. OTHIIIIUTE KaTETOPUI0, KOTOPAasi, Ha BaIll B3TJIAL, JIyUIlIe BCETO
MOAXOMUT IJIsi TPeOyeMOU IporpaMMbl, OTKPONTE CHMCOK IIPOrPAMMHOTO
o0ecrieueHns B 9TOM KaTerOPUM, KOTOPBIA HAXOAUTCSA Ha BallleM HOCHUTEJe.
Haiigute TpeOyemMyo mporpaMmy M Ha’KMUTE KJABUIINY IIpobeJsia, UTOOBI
BBIOpaTh ee. HanmpuMmep, YTOOLI YCTAHOBUTD IMONYJIAPHYIO KOMAHIHYIO 000-
Jgouky Bash, maiigure kareropuio Shells, Hayxmure Kiaasumry Enter, oTbiimu-
Te nyHKT Bash 1 HasxkmMuTe Kiaapuiny mpobena. 3aTeM HaKMUTE KJIABUIILY
Enter, uroOnI BepHYTHCS 06paTHO B MeHIo Package Selection (BeiGop nakeTos).

Korga 6yayT BeIOpaHBI AJIs YCTAHOBKI BCe HEOOXOAUMbIEe MAKeThl, BEPHI-
Tech B riaBHoe menio Package Selection. Haskmure kiasurny Tab, uTo6b! BbI-
neanthk KHONKY OK to Install, m mamxmuTe Kiaasuiny Enter. B pesyabrare cuc-
TeMa YCTAHOBUT BLIOPAHHBIE IIAKEThI.

JlobaBneHue nonb3oBaTtenen

ITo BO3MOXXHOCTM BCe OIlepalluy CJeAyeT IPOBOAUTL, BXOAS B CHUCTEMY
c mpaBaMu OOBIYHOTO MOJIb30BaTe A, Perucrpamnus moa MeHeM root Heoo-
XOAUMA JIUITH IIPU IIPOBEIeHNN N3MeHeHu B cucTeMe. IlepBoe BpeMs 9TO
IPOUCXOIUT YaCTO, HO 3aTeM Bce perke 1 perke. OmMHAKO AJIA BXOIa B CHCTe-
MY B KauecTBe OOLIUHOTO II0JIH30BaTeII He0OOXOAUMO CO30ATh €TI0 YUETHYIO
3anuch. MHCTAIIATOP JaCT BaM BO3MOYKHOCTH CO3JaTh YUYETHBIE 3alUCHU
moJib30BaTe el B mpoiiecce yecTraHOBKU. OTBeThTe Yes Ha BOIPOC W BbI yBU-
IUTe 9KPaH, KaK IIoOKasaHo Ha puc. 2.12.

IIpe:x e Bcero caenyeT BHIOPATh perucTparnonHoe UMa-uaeHTudmukatop (Log-
in ID), mau mmsA moJsba3oBaTesiss. HeKoTopble KOMIAHUN YCTAHABJINBAIOT

User and Group Management
Add a new user

Login ID: UID: Group: Passuword:

| = |

Full name: Member groups:

User & ] ]

Home directory: Login shell:

sbinssh

(1) 4 | CANCEL |

Puc. 2.12. [lo6as.ieHue nosv3oeameJis
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CTaHJapT, KOTOPOMY MAOJIKHBI COOTBETCTBOBATHL MMeHA IIOJb30BaTeseil.
S mpeamounTao, 4TOOBI UM IIOJB30BATENS COCTOSJIO M3 €r0o MHUIIMAJIOB
¥ haMuIny (MHAIIUATIBI IIOMOTa0T N30eKaTh HEOMKUAAHHBIX KOHQINKTOB).

N pentudurarop noaszosarens (UID) HazHauaeTcs cuCcTeMOI.

ITo ymonuanuio Bo FreeBSD monb3oBaTenb momamaeT B «rpynny» (Group),
Ha3BaHMWe KOTOPOU COOTBETCTBYeT MMEHU I0Jib3oBaTensdA. Hampumep, moIb-
30BaTeJb «mwlucas» aBTOMaTUYeCKHU IoNazaeT B rpynny «mwlucas» . OmeIT-
HBII aAMUHUCTPATOP MOKET U3BMEHUTD 9TO.

Full name (Ilonnoe ums) — 3T0 UM OJIB30BaTeNd. [[pyrue moab30BaTeN
CHCTEeMBI MOTYT BUJETH 3TO UMs, IOITOMY HE CTOUT BHIOMPATH €r0 IPOM3-
BOJIbHO. ¥ HEKOTODBIX CUCTEMHBIX aJMUHUCTPATOPOB BO3HUKAIU TPYIHO-
CTHU, KOTZla OHU Ha3HAYaJU I0JIb30BaTeIsIM COMHUTEIbHEIE UMeHA, HAIPU-
mep «Pain in the Tuckus!».

Member group (I'pynnst nosv3ogamedsieil) — MPOCTOM CIUCOK APYTUX I'PYIIIT
CHCTEMBI, B KOTOpPhIe OyJeT BXOAUTH IIOJb30BaTeNb. Kciu Heo0X0ZUMO,
YTOOBI OJIH30BATEIh MOT IPUMEHATH IapOJIb 00t ¥ CTAHOBUTHCA MOJIH30-
BaTeJyeM root, 3TOro moJb30BaTeNs CIeAyeT KOOABUTH B rpynny «wheel».
B sT0# rpynmne KoK HBI IPUCYTCTBOBATH TOJIBKO aIMUHUCTPATODHI.

Home directory (Jomawnuil kamaaoe) — 31ech XpaHATCA (DANIBI TOIH30-
BaTeasa. OOGBIYHO TOAXOAUT 3HAUEHNE 110 YMOJUAHUIO.

Haxkoser, Ay HOBOTO IIOJIE30BATEJIA HAJO BEIOPATh KOMAHIHYIO 000JI0UKY
(shell). YMyapeHHBIE ONBITOM aZMUHUCTPATOPHI U MOMKUJIBIE ITPETIOfaBaTe-
JIX 3a4acTylo IpefnounTaioT /bin/sh. B npumMepax, IpUBOAUMBIX B KHUTE,
mompasyMeBaeTcs 6GoJiee IpysKesao0Has KoMaHAHaA o0ojouka /bin/tcsh,
BXOJAIAA B cCOBpeMeHHble nucTpudyTuBsl BSD. Eciu BBl mpeamouuTaere
IPYTYIO KOMaHIHYIO 000J0UYKY, UCIIOJIb3YITE €e.

ITocae sToro HasxkmuTe 0K, 1 moap30BaTe b OYAET CO3MAH.

Maponb root

TeHepL HNHCTAJLJIATOP IIPEeJJIOXHUT BaM YCTaHOBUTH IIapOJIb IIOJIb30BaTeEJIA
root. Ecau Takoro IIapoJisd HeT, JII000¥ CMO2KeT BOUTH B CHUCTEMY KaK root,
HEe Ha6paB HHUKaAKOI'O I1apoJisd. HOCKOJIBKy root 06J1a;[ae’r TIOJIHOM BJIACTBIO
Hag anmmapaTHbIM U IIPOrpaMMHBIM o6ecnequI/IeM, 9TO IIJIOXO.

Cucrema FreeBSD mpenioXuT BaM BBECTU ITapOJb ABAKIBI. 3aIIOMHUTE
IapoJib MOJb30BaTeNSA root, TaK KaK BOCCTAHOBUTD €ro 0yIeT OUeHb HeIlpo-
cto. ITogpoGHee o mapoJie ImoJab30BaTe I root 1 0 mpobieMax 0e30IIaCHOCTH
MBI IIOTOBOPUM B IjIaBe 7.

HacTpowka nocne MHCTannauum

B 3akiarouenue Bam 6y;[e'r IIPenJyIoOKeHO BBIIIOJIHUTH 3aKJIOUYNTEJIbHbIEe
HacTpoiiku Bamero cepsepa FreeBSD. Mento FreeBSD Configuration Menu

1 Yro-TO BpoZe «IINUJIO0 B 3agHuIe». — [Ipum. nepes.
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(puc. 2.13) obecrieunBaeT IPOCTOM JOCTYII K HAUAJIbHBIM HACTPOMKAM KOM-
mbioTepa.

B sTOM MeHIO BBI CMOXKETE PA3PENINTh NI 3AIIPETUTH BCe HACTPOUKU, KO-
TOpbIe OBIIM BBHITIOJTHEHBI HA 60Jiee paHHUX 9Talax YCTAHOBKU, a TaKKe Ha-
CTPOUTH HEKOTOPHIE AOIIOJHUTEJIbHBIE ceTeBble (pyHKIMu. Ecam B Bamiei
cetu umeercs cepBep TouHoro Bpemenu (NTP), ¢ ToMOIIbI0 9TOTO MEHIO BBI
MOJKeTe pas3pemiuTh cBoeii cucreme FreeBSD o6pamiaTeea Kk Hemy. Ilo3gHee
B 9TO# KHUTe OyaeT MoKa3aHo, KaKk akKTUBUPOBATH BCe 3TU CJIYIKOBI, HO ec-
JI1 BBl TOUHO 3HAETe, YTO JejlaeTe, MOXKETe BBITIOJHUTL HEOOXOMMMbIe Ha-
CTPOMKHM IIPAMO ceifuac.

If you've already installed FreeBSD, you may use this menu to customize
it somewhat to swit your particular configuration. Most importantly,
you can use the Packages utility to load extra "3rd party”

software not provided in the base distributions.

Exit this menu (returning to previous)

Install additional distribution sets
Install pre-packaged software for FreeBSD
Set the system manager’s password

The disk Slice (PC-style partition) Editor
The disk Label editor

Add user and group informatiom

Customize system console behavior

Set which time zone you're in

Change the installation media type
Configure your mouse

Configure additional network services

ONCEE  Cancel

Puc. 2.13. Hacmpoilka nocsie UHCMAARAUUL

MNMepe3sanyck!

Kak TonbKO OYIyT BBIMOJHEHBI BCE HACTPOUKM IIOCJIE YCTAHOBKM, BEPHU-
TeCh B IVIABHOE MEHIO MHCTAJLIATOPA U BeIOepuTe nyHKT Exit (BeIiiTH). ITO-
cJie 9TOro OyAeT BBIMIOJIHEeHA IIepe3arpy3Ka 1 ycTaHoBJIeHHaA cucreMma Free-
BSD 6yaer roroBa fJia BEIIOJHEHUA IPUMEDPOB U3 9TON KHUTH.

Ecnu mosnaee BaM moTpedyeTcs BOCIIOJIBL30BaThCA IIporpaMmoii sysinstall(8)
JJIT HACTPOMKY CHCTEMBI, BBl CMOJKeTe 3aIlyCTUTD ee B JII000e BpeMdA. B KoH-
Ile KHUTY BBl y3HaeTe, KaK Te 'Ke caMble HACTPOHKM, KOTOPBIE BBHITIOJHSAET
sysinstall, MmoxkHO cmenaTh 13 KOMaHJHOU CTPOKY OBICTPEe U IIPOIIe.

Teneps TOCMOTPUM, UTO B AeHCTBUTEILHOCTU IIPOUCXOAUT BO BPEMS IIepe-
3arpysKu.
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IToce BrAtOuenusa nutanusa FreeBSD sarpy:xaercsa aBTOMaTUYeCKHU, HO
TOYHOE TOHMMAaHNe, YTO UMEHHO ITPOUCXOAUT Ha KayKION cTaauu, cIeaeT
BacC JYYIIUM afMAHUCTPATOPOM. BMeIraTeibCcTBO B IpoOIlece 3arpys3Ku Tpe-
OyeTcA OUeHb PeAKO, HO KOTAA 3TO OyIeT HeoOXOAMMO, BEI OyaeTe pambl,
YTO 3HaeTe, KakK 3TO cAeJaaThb. I KaK TOJBLKO BbI HIOUYBCTBYETE, UTO HEILJIOXO
OPHEHTUpPYeTeCh B IMpoIlecce 3arpy3Ku, BbI O0HAPYIKUTE, UTO B COCTOSIHUN
peuiuTh IpobJieMbl, KOTOPhbIe PAHBIIIE IIPOCTO IPUHUMAJIN U TEPIIEJIN.

CHauaJia MBI BBISICHUM, KaK 3allyCKaeTCA 3arpy3unK, 3aTeM PaCCMOTPUM He-
KOTOpbIE€ N3MEHEHUsI, KOTOPbIe MOXKHO CleJaThb, 1 UH(POPMAIlio, KOTOPYIO
MOKHO cOOpaTh 13 KOMaHAHOI CTPOKH 3arpy3unKa, BKJIOYAA 3arpy3Ky alb-
TEePHATUBHOI'O SApa U 3alyCK CHUCTEMBI B OJHOIOJIb30BATEIBLCKOM PEXKIIME.
3areM IMOrOBOPUM O IIOCJIEAOBATENbHBIX KOHCOJNAX — CTAHJAPTHOM HHCTPY-
MeHTe YIIPaBJIEeHNU CUCTEeMOIi. B mpolecce 3arpy3ku B MHOT'OIIOJIB30BATEIb-
CKOM pe’KUMe IPOM3BOAUTCA 3aIlyCK BCEX CIYKO CHCTEMBI, KOTOPBIE JIeja-
IOT KOMIIBIOTED MPUTOLHBIM K IPAKTUYECKOMY MCIIOJb30BAHUIO, IIOITOMY
MBI 00paTUM BHUMAHHE M Ha 3TOT IIpoliecc. JIOMOJHNUTEIbHO Mbl PACCMOT-
puM nHGOPMAILNIO, KOTOPAS 3alNCHEIBAETCA CUCTEMON B IIpOIlecce 3arpy3Ku,
a Tak’Ke KaK BBIKJII0YATh KOMIILIOTED, YTOORI He IIOBPEIUTh JaHHbIE.

OctopoXxHOo, pekypcus!

Hexoroprslie TeMbl, OMMCHIBA€MBIE B 9TOM TJIaBe, CCHLIAIOTCSA Ha MaTe-
puaJI mocJaeayIoInuX riaas. B cBoo ouepenb, 9T IOCTAENYIONINE TJIaBbI
TPeOyIoT, YTOOBI BBl UMEJIHU IIOJHOE IIPEICTABIEHNE O TOM, YTO OIIMCHI-
BaeTcA B 9ToU riiaBe. Henb3sa 0OZHO3HAYHO CKas3aTh, C KAKOTO MecTa
JydIlle HauMHATh n3yuyeHue. Ecau BuI BOOOIIe He MOHUMAETE, O UeM
TOBOPUTCA B TOM MJIM MHOI YACTH TOH IJIaBhI, IIPOCTO OETJIO IIPOJIHC-
TaliTe ee U IIPOJOJIIKITE UTeHNe — II034Hee Bce BCTAHET Ha CBOU MecTa.
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CamMm mpoiliecc 3arpy3Ku MOKHO Pas3e/IUTh Ha TPY OCHOBHBIX dTalla: 3arpys-
YUK, 3alyCK OJHOII0JIL30BATEJIbLCKOT0 PEyKUMa 1 3allyCK MHOTOIIOJIb30Ba-
TeJILCKOTO PerKuMa.

BkrioyeHMe NUTaHNAa n 3arpy3yduk

B n11060M 1386 KomnbloTepe nMeeTca 6a30Bas cucTeMa BBojia/BriBoza (Basic
Input/Output System, BIOS), y KoTopoii focTaTOYHO yMa, YTOOBI OTHICKATH
omepanuoHHYI0 cucTeMy Ha aucke. (B ppyrux naardgopmax mmeerca 113V
¢ MUKPOIIPOrpaMMaMu, KOTOPhIE BHIIOJIHAIOT TY sKe camMyto GhyHKIH.) Ec-
au BIOS oTBICKMBaeT OIeparMoHHYI0 CHCTEMY Ha AWCKe, OHA Iepegaer
yhupaBjieHre KOMIIBIOTEPOM BTOM oIleparuoHHo# cucreme. Eciu onepariu-
OHHas cucTeMa He OyaeT obHapysxeHa, BIOS coo6uiuT 06 3TOM ¥ OCTAHOBUT-
ca. B 6onbmuncTBe BIOS omeparuonHble CUCTEMBI PACIIO3HAIOTCA II0 OUEHb
OPUMUTUBHBLIM IPU3HAKAM. 3a2PY30uHble 0JI0KU — 3TO CEKTOPHI AMCKA, IIO
KoTopeiM BIOS xoMIbIOTEpa pPACIO3HAET HAJUYNWE OIEPAIMOHHOM CHUCTE-
MbI. B st 6;10Ku FreeBSD sanuceiBaeT MaJIeHBKYIO IPOTpaMMy, KOTOpas
3allyCcKaeT rJIaBHYIO mporpammy 3amycka FreeBSD, loader(8). IIporpamma
loader BeiBoguT Ha sKpaH Jororull FreeBSD u MeHi0 13 ceMu TyHKTOB:

1. Boot FreeBSD [default] (3arpyska FreeBSD [mo ymonuanmio])

2. Boot FreeBSD with ACPI disabled (3arpyska FreeBSD c 3anperom ACPI)
3. Boot FreeBSD in safe mode (3arpyska FreeBSD B 6e3onacHoM pesKuMe)
4

. Boot FreeBSD in single-user mode (3arpyska FreeBSD B ogHO0mI01530-
BaTeJIbCKOM PeKIMe)

5. Boot FreeBSD with verbose logging (3arpyska FreeBSD c¢ mogpo0ubim
TIPOTOKOJIUPOBAHUEM)

6. Escape to loader prompt (IlepefiTu B KOMaHIHYIO CTPOKY 3arpy3unKa)
7. Reboot (ITepesarpyska)

Ecau nmomoxxkgats 10 ceKyHz, 3arpy3udK aBTOMaTUUECKHU HepeiifeT K 3a-
rpyske FreeBSD mo ymosnuanuio. HekoToprle npyrue myHKTHI MEHIO BOC-
TpeboBaHBI TOJILKO IJIS OTJIaAKU UJIN ycTpaneHus npobaem. He my:kHo cTa-
paThbcsA 3aIIOMUHATH BECh II€pPeYeHb IYHKTOB MEHIO, JOCTATOUYHO, YTOOBI BBI
CBOOOHO MOTJIM MCIIOJb30BATh CAMbIE€ OCHOBHBIE, KOT/J[a 9TO MOTpebyeTcs.

Boot FreeBSD with ACPI disabled (3arpyska FreeBSD c sanperom ACPI)

ACPI - Advanced Configuration and Power Interface (ycoBepimeHcTBO-
BaHHBIN nHTEP(DEIic yrpaBienns KOHQUTyPUPOBAHMEM U 9HEPromoTpes-
JIeHreM), CTaHAapT KOH(GUIYPUPOBAHUA alllapaTHOro obeclieueHusd,
npunaThiii Intel/Toshiba/Microsoft. O 3amecTun ycrapesinue cTaH-
maptel Microsoft — APM (Advanced Power Management — ycoBepieH-
CTBOBaHHBIE CPeCTBa yupasienua nurasuem!), PnPBIOS, ra6iuny MP,

1 VYpok Ha Oymyliee: HUKOTJa He yIOTPeOJidAliTe B Ha3BaHUSAX CJIO0BO advanced
(ycoBepIlleHCTBOBAaHHEIM, mepenoBoit). HacTynur aeHb, KOrja Takoe Ha3BaHUE
He OyZeT COOTBETCTBOBAThH AeHCTBUTEIHLHOCTH.
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rabauny $PIR u menyio CBA3KY CTAHIAPTOB elre 60jee TYMAaHHBIX U He-
nmouATHBIX. ITogpo6uee ACPI Gymer paccmaTpuBaThbCs B rjiaBe 5. ITOT
uHTep(deiic HacTpoeH Ha COBPEMEHHOE allnapaTHoe o0ecrieueHne, HO B He-
KOTOPBIX anmapaTHBIX cpeacTBax uHTepdeiic ACPI peanmsoBan ¢ omub-
kamu. C Ipyroi CTOPOHKI, caMble COBPEMEHHbBIE MHOTOIIPOIIECCOPHEIE all-
napaTrHble miaaTdopmbl TpedbyioT noaxep:kKku ACPI B 06a3aTebHOM I10-
panke.

Ecnau BHOBB ycTaHOBJIEHHAA CHCTeMa He 3arpyskaeTca OOBIYHBIM obOpa-
30M, moTpobyiiTe 3arpy3uTh ee ¢ 3anperom ACPI. Ecsiu cucrema mpopa-
0oTajia KaKkoe-TO BpeMsi, HO BAPYT HEOXKHUAAHHO VIILJIa Ha [Iepe3arpysKy,
B oToM cayuae 3anpetr ACPI ckopee Bcero He moMosKer.

Boot FreeBSD in safe mode (3arpyska FreeBSD B 6e3onacaom pe:xume)

IIpu sarpyske FreeBSD B 6esonacHom pedxcume aKTUBUBUPYIOTCA JUIIH
caMble KOHCEPBATHBHBLIE BO3MOMKHOCTH OIEPAIlMOHHON cucrembl. s
skecTKuX quckoB ATA otkiatouaerca moaaep:kka DMA (Direct Memory
Access — IpsAMOM IOCTYII K TAMSATH) U KIITNPOBAHUA 3aIIHCH, T€M CAMBIM
OTPAaHUYUBAETCA CKOPOCTh UX PAbOTHI, HO 3aTO YBEJINUNBACTCS YCTOHUM-
BOCTH K Pa3HOTO poja mpobjemMaM, CBA3AHHBIM C alllapaTHOM YacThIo.
3ampeilnaerca ucnoab3oBanue nHrepdeiica ACPI u He BHITOJHSAETCA TIO-
TBITKA aKTUBU3UpPoBaTh caoThl EISA. Ha miatgopme i386 samperiaercsa
MHOrompoileccopuaasa oopabdborka. Kiasuatypsl ¢ unrepdeiicom USB e
paboTaroT B OAHOIOJIL30BATEIBLCKOM peskiMe. be3omacHbIi pexkuM ya00-
HO KCIIOJIb30BATD [JIS BOCCTAHOBJIEHUS CUCTEMbBI UJIX €€ OTJIAaIKM, a TaK-
JKe VIS paspelreHus IpobJieM, CBA3AHHBIX C allllapATHOMN YacThIo.

Boot FreeBSD in single-user mode (3arpyska FreeBSD B ognomosn30Ba-
TeJIbCKOM PesKuMe)

OHOIIOIB30BATENIBCKUH PEIKUM — 3TO MUHUMAJIbHBIA PEsKUM 3aIlycKa,
KOTOPBIN YAaCTO HCIIOJB3YETCS AJIA 3alyCKa IIOBPEKIEHHOW CUCTEMBI.
ATo caMbIil paHHUIT MOMeHT, Korga FreeBSD B cocTrosaHuu mpemocrta-
BUTH KOMaHIHYIO CTPOKY B Ballle PaCHOpPsKeHNe. ITOT PEeKUM HMEeT
HACTOJbKO Ba)KHOE 3HAUYEHUE, UYTO OH OyAeT 00CYKIAThCA B OTAeJIbHOM
paszeJie 3TOi IJIaBhHI.

Boot FreeBSD with verbose logging (3arpyska FreeBSD ¢ moagpo6oHBIM
TIIPOTOKOJNPOBAHUEM)

B mpormecce 3arpysku FreeBSD monyuaer yiiMmy mHGOpPMAIIUYA 0 KOMIIb-
oTepe. Boabliasa yacTs 9Toi nHOpManuu OygeT He HYsKHA BaM B IIO-
BCeIHEBHOM JKW3HU, HO OHA MOJYKET OKasaTh BaM CYIIECTBEHHYIO IIO-
moIb npu oraanke. [Ipu 3arpyske B pesKuMe MOAPOOHOTO ITPOTOKOJIM-
poBanuss FreeBSD BmIBogUT Bce cBeleHUs O IIapaMeTpax CHCTEMbI
U IPUCOeAMHEHHBIX ycTpolicTBax. (BoocaencTBuu sTa nHpopMaIusa 0y-
IeT mocTyirHa B (paitie /var/run/dmesg.boot, o KoTopoMm moapobuee Oy-
IeT PacCKasbIBAThCs HUKE B 9TOMH sKe riase.) Bel MosKeTe pasoK MOIpPO-
00BaTh PEKUM IIOJPOOHOr0 MIPOTOKOJNPOBAHNA Ha BCEX BAIIUX KOMIIb-
I0Tepax, YTOOBI OCO3HATD CJIOKHOCTD UX YCTPOICTBA.
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Escape to loader prompt (IlepeiiTu B KOMaHIHYIO CTPOKY 3arpy3unKa)

3arpysumK COIEpsKUT B cebe KOMAaHAHBIN MHTEPIPETATOD, C IOMOIIBIO
KOTOPOI'0 BBl CMOJKETe 3aIlyCKaTh KOMAaH/ bl HACTPONKHM 3aIyCKa CUCTe-
MBI TIOZ cBOU HYKAbI. [Tompo6Hee 06 aToM 6yaeT paccKasbIBaThCs B pas-
nesie «KomanaHasg CTPOKA 3arpy3UnKa» .

Reboot (ITepesarpyska)

IToBTOPUTE, HO Ha 3TOT pas ¢ yyBcTBoM! Hambosiee BaKHBIMU U3 9TUX
IIyHKTOB SBJISAIOTCA OAHOIIOIb30BATEIBCKUM PEMKUM U KOMAHIHASA CTPO-
Ka 3arpysuukKa.

OpHononb3oBaTeNbCKUN pexxnum

MunumanbHas HavaJdbHasd 3arpysKa, TaK Ha3bIBAeMbI 00HON0b3084-
menvCKuil pexcum, TMOAPA3yMeBaeT 3arpysKy dApa U HaXOMKIAeHUe yCT-
poiicts. Ilpu 9TOM He MPOUCXOAUT ABTOMATUUYECKOTO MOHTHUPOBAHUS IHC-
Ka, HOAKJIOUEHUS K CEeTH, aKTUBU3AIMHU 3alllUThl CHCTEMbI W 3alycKa
craggapTHbIX cay:x0 UNIX. OgHOIIOIBE30BATEILCKUH PEIKUIM — 9TO IIePBBIHA
pyOe:xk, Ha KOTOPOM CHCTeMa CIIOCOOHA JaTh BaM AOCTYH K KOMAHIHON
ctpoke (command prompt). OTcioma MOMKHO aKTUBU3UPOBATH JIIOOBIE
CJIY3KOBI, KOTOPBIE He ObLIN 3aIyIIleHbl aBTOMATUYECKHU.

ITpu 3anycke B OHOIIOJIB30BATEIHCKOM PEYKUME Bbl YBUANTE IIPUBLIUHBIN
IIOTOK CHCTE€MHBIX coo0Imenuii. OgHaKo mepes 3allyCKOM KaKUX-JII00 IPo-
rpaMM SIIPO IPEIJIOMKUT BaM BEIOpATh KOMAHIHYIO 000JI0YKy. Bel MosxeTe
BBIOPATH JIIOOYIO 000JIOUKY, MHTEPIIPETATOP KOTOPOI HAXOAUTCA B KOpHe-
BOM pasjesie fuckKa. I 00bIYHO BEIOMPAIO0 000JI0UKY IO YMOJUaHUIO — /bin/
sh, HO BBI MOXKeTe BBIOPATh 000JOUKY, MCXOLA M3 CBOUX IIPENIOUTEHUH,
Hanpumep /bin/tcsh.

Anckn B ogHOMNOsIb30BaTeIbCKOM pexnme

B 04HOIIOJIB30BATEIECKOM PEXKUME MOHTHPYETCA TOJBKO KOPHEBOH pas-
eI, IPUYEM B PEeXKUMe TOJBKO AJsa uTeHusa. OcTajabHble JUCKNA He MOHTH-
pytorca. (Ilompobuee aucku u (haioBbIe CHUCTEMBI OYAYT OOCYKIATHCSA
B IJIaBe 8, a TTOKAa IIPOCTO YUTalTe JajbIie.)

Muorue mporpaMmbl, KOTOPbIE MOT'YT BaM IIOTPE00BATHCS, HAXOASATCS B Pas-
Iejaax, OTJUUYHBIX OT KOPHEBOIO, II03TOMY BCE Pas3eJibl JOJKHBI ObITh JOC-
TYIIHBI B PEXKUMe UTeHus:d/3anucu. dYTodsl yoeaAuThCA, YTO 9TU (haioBbIe
CHCTEMBI HAXOAATCA B UCIPABHOM COCTOSHUU, 3AIIYCTUTE CJENYIOIINE KO-
MaHIbI:

# fsck -p
# mount -a

IIporpamma fsck(8) «mounmeTuT» (haiiIoBLIe CUCTEMbI, IIOATBEPAUT UX BHYT-
PEHHIOIO IIeJIOCTHOCTD U AeHCTBUTEIbHOE Hanue (haiioB pasaesia Ha Juc-
Ke. [JocTyn K (aiioBoii cucTeMe OTKPBIBaeTCsA KoMaHAo mount(8).
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Kirou -a roBopuUT 0 HEOOXOAMMOCTH BBEIIIOJHUTH MOHTHPOBAHIE BCeX (aii-
JIOBBLIX CHCTEM, IIepeUrcIeHHbIX B (haiine /etc/fstab (rnasa 8), HO ecau Ka-
Kag-a1ub0 u3 9Tux (PaiiIoOBBIX CHCTEM BBISHIBAET IIPOOJIEMBI, MOMKHO CMOH-
TUPOBaTh TpebyeMmble (aiiiloBble CHUCTEMBI 110 OTAEJLHOCTH, YKa3aB B KO-
MaHIHOM CTPOKE ITyTh K TOUKe MOHTHUPOBaHuA (Harrpumep, mount /usr). Ec-
JIX BBI 00JIa7laeTe OMBITOM HACTPOMKY CeTeBhIX (PailIoBLIX cucTeM (riiaBa 8),
BBl YBUAUTE COOOIIEHUS 00 OIMMOKe MOHTUPOBAHUA dTUX (PAilIOBBIX CHC-
TeM, IIOCKOJILKY B 3TOT MOMEHT CETh eIlle He ObLa 3amyIieHa.

Ecsu MmoHTUpOBaHMe IO UMeHU KaTajiora He IOJYYNJIOCh, IIOTIPo0yiiTe BMe-
CTO HEro MCIOJIb30BATh UM yCTpoiicTBa. MiMs ycTpoiicTBa KOPHEBOTO pas-
Ieja, cKopee Bcero, oynet iubo /dev/ad0sla (ansa nuckos IDE), nubo /dev/
da0sla (pnsa guckos SCSI). IIpu aToM BaM TaKksKe mOTpedyeTca yKasaTb UMs
TOYKY MOHTHUPOBAHUS 3TOro pasaena. Hampumep, 4ToObI CMOHTHPOBATH
nepBbIi pasaen nucka IDE Kak xopHeBYyio GhaliJIoByIO CCTEMY, BBEIUTE KO-
MaHIy:

# mount /dev/adOsla /

Ecau Ha Bamem cepBepe NMeEIOTCA ceTeBbIe (DaJIOBBIE CUCTEMEI, a CETH eIIle
He 3alyleHa, TOTJa CMOHTHUDYIHTe Bce JIOKaJbHBIE (haiiIOBBIE CUCTEMHEI,
ykKasas Tun (aitiaoBoii cucreMsl. Cienyoriasa KOMaHAa MOHTUPYET BCe JIO-
KaJabHBIE (haitioBele cucteMsl Tuna UFS, KoTopas o yMOJTYaHUIO NCIIOIE-
3yercsa cuctemoit FreeBSD:

# mount -a -t ufs

npOFpaMMbI, AOCTYIMHbiIe B OAHOMOJIb30BaTEeJIbCKOM peXXnme

Kpyr komanm, JOCTYIHBIX B OJHOMIOJH30BATEIECKOM PEKUME, 3aBUCUT OT
TOTO0, KaKue pasaesibl OblIY CMOHTHPOBaHbI. HeKOoTOpbIe OCHOBHBIE KOMAH-
Bl HAXOAATCA B KaTtajyiorax /bin u /sbin, pacnoyio;KeHHBIX B KOPHEBOM pas-
nIejie, U TOCTYIIHBI, JajKe ecii KOPHEBOM pasies CMOHTHUPOBATh B PeKUMe
TOJBKO AJIA UTeHuA. [pyrre KoMaHIbl HaXOAATCA B KaTayore /usr u 6yayT
HEeJOCTYIIHBI, IIOKA BBl HE CMOHTHPYeTe 3TOT pasdnae. (3arjissHuTe B KaTaJio-
ru /bin u /sbin, 4TOOBI MOJYUYUTH IPEACTABICHNE, YeM BhI CMOXKETe BOC-
IO0JIb30BAThCHA, KOTJa UTO-TO IIOUIET He TaK.)

Mpumeyanue
Ecnu cuctemHble 6ubnnoTekn HaxogaTcs B Wudpyemom pasgene (masa 12), Hu of-
Ha U3 3TUX nporpamm pabotatb He byget. [ns Takux ciyyaes FreeBSD npegocras-
NSET BEPCUM MHOTWUX 6a30BbIX YTUAUT, CBA3AHHbIX C OGMGIMOTEKAMU CTATUYECKM,
B KaTanore /rescue.

CeTb B 04HOMNOJIb30BaTENIbCKOM pexmnme

Eciu B 01HOIIOIB30BATEIECKOM PEKUMe HeoOX0AUMO ITOIKIIOUUTHCA K ce-
TH, UCIIOJb3YHTE CIleHAPU Ha A3bIKe KOMAaHIHOM 000JI0UKY /etc/netstart.
ATOT clleHapuii BLI3OBET APYyTHe ClleHapuu, HeoO6XoJuMbIe JJId 3alycKa ce-
TEeBOM IIOJACUCTEMbI, HACTPOMKH CETEeBLIX MHTEeP(peicoB, a TaKKe MeXaHu3-
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MOB (UIBTpAIlMM HNAKETOB M MapmipyTusanuu. Ecam BaM HY)KHO 3amyc-
TUTDH He BCe CJYKObI, a TOJIbKO HEKOTOPhIe U3 HUX, BaM He00XOIUMO O3HAa-
KOMUTBHCA C TEKCTOM 9TOTO CIIEHAPUS U BHIIIOJHUTH COOTBETCTBYIOIME KO-
MaHAbI BDYYHYIO.

PaGoTa B ogHONONb30BaTE/IbCKOM peXume

B 01HOMIOIB30BATEIECKOM PEKUME JOCTYI K CHCTEeMEe OTPaHMUYEH TOJIBKO
Bamumu nosdHanuaMu FreeBSD u UNIX.

Hanpumep, eciiu BbI 3a0bLIM IIAPOJIL I'00t, €r0 MOMKHO IIePeoIpe e InTh, Ha-
XOISACHh B OHOII0JIE30BATEILCKOM PEKUIMeE:

# passwd

Changing local password for root
New Password:

Retype New Password:

#

Mpumeyanue
O06patute BHMMaHMWe: cucTeMa He TpebyeT BBOAA CTaporo napons Nofib3oBaTens
root. 3arpy3MBLLIVICb B Op,HOI'IOﬂb3OBaTEJ'IbCKVIl7| PEeXNM, Bbl aBTOMAaTU4€CKM CTAHOBU-
Tecb nonb3oBaTesnieM root, noatomy passwd(8) He NpocuUT BBECTYU CTapblit Naposb.

Wnu, ecau BBl jonycTUIN OmeyaTKy B (aitne /etc/fstab, KoTopas couBaer
CHCTEMY C TOJIKY U IIPENATCTBYeT HOPMAaJbHOM 3arpysKe, BBl MOYKETe CMOH-
TUPOBATh KOPHEBOM pasieJ, MCHOJb3ys UMS YCTPOMCTBA, OTPeZaKTUPO-
BaTh daiia /etc/fstab u TeM caMbIM JUKBUANPOBATH IPOOIEMY.

Wnu, eciu BBI MCIIOJIb3yeTE IPOTPAMMY, KOTOPasA BBI3LIBAET Y CUCTEMHBI I1a-
HUKY Ha dTalle 3arpy3KU ¥ BaM HEOOXOJMMO IIPEJOTBPATUTH 3aIlyCK 9TOU
IporpaMMbI BO BpeMs 3arpy3Ku, Bbl MOXKeTe JIn00 OTpeaKTUPOBaTh (haiia
/etc/rc.conf, 3aIpeTUB 3alyCK IPOTrPaMMBbI, JIL0O IEePEOoIpeseIuTh IIpaBa
(daiina cueHapus, ciejiaB ero HEUCIOJIHAEMBIM.

# chmod 444 /usr/local/etc/rc.d/program.sh

ITogpobHee o mporpaMMax CTOPOHHUX IIPOU3BOAUTEJNEH (IIOPTHI U TaKeThI)
MBI IIOTOBOPUM B ryiase 11.

Mpumeyanue
Bo Bcex 3TUx npumepax onuchbIBAlOTCA OWUOKM, fonyleHHble YenoBekoM. OTkasbl
annapatypbl BCTPEYAlOTCA [JOBONbHO PEAKO, elie pexe — O0TKasbl CaMON CUCTEMb
FreeBSD. Ecnu Gbl YenoBeKy He Obl10 CBOMCTBEHHO OWKUOATHCSA, HAWW KOMMbIOTEPDI
npakTuyecku Bceraa pabotanu 661 6e3 nepe6oes. Mo Mepe pacliMpeHUs BalWNX No-
3HaHuii o FreeBSD 6yoyT paclmpATLCA U BalM BO3MOXHOCTU B OfLHOMONb30BATENb-
CKOM pexume.

Mz errte He pas OyeM BO3BpAIaTHCA K OJHOIIOJIb30BATEIBCKOMY PEKUMY,
a ceifyac JaBaiiTe IOTOBOPUM O KOMaHAHOU CTPOKE 3arpy3unKa.
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KomaHpHas cTpoka 3arpysuyuka

KomaHgHAas CTpOKA 3arpy3YnKa — 9TO OrPaHUYEHHAs 110 CBOMM BO3MOYKHO-
CTAM BBIUHMCJIUTEIbHAA CPelia, KOTOpasd MO3BOJISIET BHOCUTH HEKOTODBIE U3~
MEeHEeHUs B IIPOIlecC 3aTPYy3KU 1 B IepeMeHHbIe, KOTOPbhIe JOJYKHEI OLITH Ha-
CTPOEHBI Iepel HauajJoM 3arpy3ku. Ilocse BbIXOZa B KOMaHIHYIO CTPOKY
3arpysunka (IyHKT 6 B MeHIO 3aTPy3KM) BBl YBUAUTE TaKOe IPUTJIAIIIEHNE
K BBOZY:

0K

ATO M ecTh KOMaHAHAs CcTpoKa 3arpysumnka. CioBo OK BBITJISIUT BIIOJHE
IPY?KeCTBEHHBIM W O0OAPSIONINM, HO CJeIyeT 3aMeTUTh, UTO 9TO OJHA U3
HEMHOTHUX APYKEeCTBEHHBIX Belleil B cpelie 3arpysunka. Ee Heab3s pac-
CMaTpPUBATh KaK IMOJHOIEHHYI0 KOMAaHIHYIO CTPOKY OIlePaIMoOHHOII crucTe-
MBI, OHA CJYKHUT JIUIIh MWHCTPYMEHTOM, KOTOPHIM JaeT BO3MOKHOCThH Ha-
CTPOUTH IIPOIIECC 3aTPY3KYU CUCTEMBI U He IpefHA3HAUEHA AJI HECBEIYIITUX
nIu c1abOHEePBHBIX MOJIb30BaTe e, JIto6ble M3MeHEeHU A, KOTOPhIE BBl BHO-
cuTe B KOMaHIHOU CTPOKE 3arpy3uYMKa, OKas3bIBAIOT BO3AEUCTBUE TOJIHKO
Ha TeKYIIu# mpoliece 3arpy3Kku. YToObl OTMEHUTH U3MEHEeHUA, He0OXOA1-
MO BBIIIOJIHUTE Iepe3arpysky. (Kak sanmoMuHaTh N3MEeHEHU S, IPOM3BEIeH-
HbIe B KOMaHJHOM CTPOKE 3arpy3UnKa, BEI y3HAETE B CJIEAYIOIEM pasjiere.)

YT00BI YyBUAETEH IepeUeHb BCeX JOCTYIHBIX KOMAaH/, BBeIUTE 3HAK BOIIpOCAa.

0K ?

Available commands:
heap show heap usage
reboot reboot the system

bcachestat  get disk block cache stats

IIepBbie Tpu KOMaHIBI 3arPy3UnKa, MePeUYnCIeHHbIe BhINIe, IPAKTUYECKHU
6ecrosIe3Hbl 1 MOTYT IPUTOJUTHCA Pa3Be uTo padpaboTuyury. MEbI ske cocpe-
JOTOYMM CBO€ BHMMAHNE HA KOMAaHAaX, KOTOPBIE MOI'YT HCIIOJb30BATbCS
UL aIMUHHACTPUPOBAHNS CCTEMBI.

Y00l YBULETH IE€PEYEHb AUCKOB, JOCTYIHBLIX IJIA 3arpy3urKa, MCIIOJIb-
3yiiTe KOMaHAy 1sdev.

0K 1lsdev
O cd devices:
disk devices:
disk0: @BIOS drive C:
©disk0s1a: FFS
disk0s1b: swap
disk0s1d: FFS
diskOsle: FFS
disk0s1f: FFS
disk1: @BIOS drive D:
disklsla: FFS
disk1s1b: swap
pxe devices:
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3arpysuurK MpoBepuJ HaaWuue IMIPUBOAOB KOMIIAKT-IUCKOB @ 1 He HaIes
HU OHOTO. (3arpysuMK MOKeT OO0HAPYKUTH MPUBOALI KOMIIAKT-IUCKOB
TOJBKO IIPU 3arpy3kKe ¢ KOMIIAKT-JUCKAa, IIOATOMY HA DTOT CYET He CTOUT
6ecmokouTheA.) OH OOHAPYIKUJI ABA KECTKUX AUCKa, KoTopble B BIOS us-
BecTHbI o umenavu C @ u D @. Jlajee cieqyioT ONKUCAHUSA PA3IesIOB, 00-
Hapy:KeHHBIX Ha 9TUX KeCTKUX AucKax. Kak OyzeT roBopuThes B IJiaBe 8,
UMA YCTPOHCTBA C KOPHEBBLIM Pa3ZesioM OOBIYHO OKaHUYUBAETCA CUMBOJIOM 4.
ITO 03HAYAET, UTO 3[eCh o uMeHeM disk0s1a IOKa3aH KOPHEBOM pasme ©.
Ecau 6b1 BaM OPUIILIOCH CTOJKHYTHCA ¢ HEIOJIAAKAMU BO BPpeMA 3arpy3Ku
HE3HaKOMOM CUCTEMBI, 9TO 3HAHUE OKA3aJI0Ch ObI BEChMa II0JIE3HBIM.

3arpysumk HCIIOJIL3YEeT B CBOeil paboTe mepeMeHHbIe, 3HAUEHUA KOTOPhIX
yCTAHABJAMBAIOTCA AAPOM MK OepyTcsa M3 KOH(PpUTYypaIrMoHHBLIX (aiijaoB.
yBI/I,Z[eTb IIepeMeHHBbIe 1 NX SHAUYECHUA MO HO C IIOMOIIIbI0O KOMAaHIbI show.

0K show

LINES=24
acpi_load=YES
autoboot_delay=NO

Hamxarue KiaBuiiiu npobejia IpuBeHeT K IMOSBJISHUIO CJAeIYIONe cCTpaHu-
pl. OTH 3HAUEeHUs BKJIOUAiOT HoMepa IRQ u agpeca maMsaTu IJid cTapbIx
kapt ISA, HU3KOYpPOBHEBLIE TapaMeTPhl HACTPOUKY AApa U MHPOPMAIIUIO,
usBieuennyo u3d BIOS. YacTuuHBIH CHIUCOK IIePeMeHHbBIX 3aTPy3UnKa MbI
yBuguM B pasnene «HacTpoiika sarpysumias; eie pAjx 3HaAUeHUH OyAyT
BCTpeUaThCA Ha MPOTAKEHUN BCe KHUTH B COOTBETCTBYIOIINX pas3aeax.

VzMmeHUTH 9TV 3HAUEHUA I KaXKI0N KOHKPETHOU 3arpy3KW MOYKHO C I10-
MOIIbI0 KoMaHae!l set. Hanpumep, 4T0OB M3MEHUTH 3HAUYEHUE CONSOle Ha
comconsole, HEOOXOAMMO BBECTH CJIEAYIOIYIO KOMAHY:

OK set console=comconsole

K TomMy MOMeEHTY, Kak 3arpy3uWK IPeJOCTAaBUT B Ballle PaCIOPSAKEHUe
CBOI0O KOMAaH/IHYIO CTPOKY, AP0 ysKe OyAeT 3arpysKeHo B MaMaTh. Japo —
aTo cepame FreeBSD u moapo6Ho OyzeT paccMaTpuBaThes B ryiase 5. Ecau
paHee BaM HUKOT/la He OBOJUJIOCH PaboTaTh € AJpOM, IIPOCTO IPubepernTe
9TH JIJAaKOMbIe KYCOUKH /10 COOTBETCTBYIOIIEH IIaBhbl. ¥ BUAETH AAPO U MOAY-
JIU AApAa, 3arPysKeHHbIe B TAMATH, MOYKHO C TIOMOII[BI0 KOMaHAKI 1smod.

0K 1smod
0x400000: @/boot/kernel/kernel (elf kernel, 0x6a978c)

@nodules: Oelink.1 io.1 splash.1 agp.1 nfsserver.1 nfslock.1 nfs.1 nfs4.1
wlan.1 if_gif.1 if_faith.1 ether.1 sysvshm.1 sysvsem.1 sysvmsg.1 cd9660. 1
isa.1 pseudofs.1 procfs.1 msdosfs.1 usb.1 cdce.0 random.1 ppbus.1 pci.1
pccard.1 null.1 mpt_raid.1 mpt.1 mpt_cam.1 mpt_core.1 miibus.1 mem.1 isp.1
sbp.1 fwe.1 firewire.1 exca.1 cardbus.1 ast.1 afd.1 acd.1 ataraid.1 atapci.1
ad.1 ata.1 ahc.1 ahd.1 ahd_pci.1 ahc_pci.1 ahc_isa.1 ahc_eisa.1 scsi_low.1
Ocan. 1

0xaaa000: ©/boot/kernel/snd via8233.ko (elf module, 0x6228)
modules: snd_via8233.1
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0xab1000: @ /boot/kernel/sound.ko (elf module, 0x23898)
modules: sound.1

0xad5000: @/boot/kernel/atapicam.ko (elf module, Ox4bac)
modules: atapicam.1

XoTa HEKOTOphIEe U3 3TUX CBeNEeHUU MMEIOT IIeHHOCTH TOJbKO AJA paspa-
0OTUYMKOB, TEM He MeHee MHOTO MHTEPECHOTO OHU MOTYT JaTh M CUCTEMHO-
my agmuHHCTpaTtopy. Hambosee mHTepecHas nHEpopMaInua — 9TO IyTh K 3a-
rpyskeanomy Aapy @. 9To Bcerga moKeH ObITh /boot/kernel/kernel, ecnin
3arpys34ynK He HACTPOEH Ha 3arPY3Ky AApa M3 KaKOoro-Iubo Apyroro Mecra.

BbI Takike mmojsiyyaeTe COHCOK MOAYJeli, MOAKJIOYAeMbIX NPU KaxKI0i 3a-
rpyske aitia aapa @. B ranHom nmpumepe MPUBOLUTCS CIHMCOK MOIYJIEH
HEeIIOCPeJCTBEHHO 13 CaMOTI0 Aapa, HaunHasd oT elink © u sakanumBas cam
0. 3arpysunk Tak:ske 3arpysui gaiiasl snd_via8233 ©, sound @ u atapi-
cam @ ¢ COOTBETCTBYIOIIIUMY UM MOIYJISIMHU.

YT06BI IOJTHOCTHIO CTEPETh U3 MAMATHU 3arPysKeHHOe AP0 BMeCcTe CO BCeMU
MOJYJIAMH, UCIIOJIb3YITe KOMaHIy unload.

OK unload

Huxaxoro IIOATBEPKAECHUA YCIIEIITHOI'O BBIIIOJITHEHN A 3TOM orrepanuu Bbl HE
MOJYYNTe, HO MOCJHeAyIoNiasa KoMaHAa 1smod MPOAEeMOHCTPUPYET, YTO 3a-
TPY3YMK He MMeeT HUKaKou mHpopmanuu o daiiax aapa.

JJia 3arpysKu Apyroro sapa ucIrojb3yeTcda KoMaHaa load.

0K load boot/kernel.good/kernel
boot/kernel.good/kernel text=0x4a6324 data=0x84020+0x9908¢c
syms=[ 0x4+0x67220+0x4+0x7e178]

B oTBeT 3arpysuuk coolmuT uMs (aiija 1 BEIBEJET KOe-KaKyIo JOIOJIHU-
TeJbHYIO0 TEXHUUYECKYI0 MH(OPMAIIHIO.

Xora a u KOCHYJICA 31€Ch BOIIpOCa 3arpy3kKu aJbT€pPHaATUBHOI'O AApa, TeM
HEe M€eHee, IIpexJge 4eM OeJjiaTb 9TO, Bbl JOJIMKHBI YETKO IIOHMMAaThb, 3a4Ye€M
9TO HeO6XOJ.'LI/IMO U KakK GesomacHee 3TO coeJjyiaThb. Hepeﬁ,an’re K TJaBe 5
u HpO‘IHTaﬁTe 06CY?RI[€HI/IG B paszaeJie « 3aI‘py3Ra aJIbTEPHATUBHOTO Aapa».

ITocse TOro KaK BBI 3arPy3UTE CUCTEMY HEOOXOAMMBIM BAM CIIOCOOOM, BaM
MOJKeT HOTPe00BAThCA COXPAHUTD IapaMeTPhI 3arPpy3KM AJIs IIOCJIeLYIOLe-
ro ucnoyb3oBaHua. Cucrema FreeBSD mosBoiser caeraTs 3TO ¢ IIOMOIIIBIO
daiina /boot/loader.conf. OnHAKO MpesKae YeM BHOCUTH KaKue-Inbo uame-
HEHWs, Bbl JOJIKHBI IIOHATH, KaKKe KOH(MPUTIypaIMOHHBIe (DallIbl MCIIOJIb-
3YIOTCS CHCTEMOM 10 YMOJIUYAHUIO.

dannbi No ymon4yaHuio

B cucreme FreeBSD (aiinn ¢ HacTpoiKaMu moApasAeaAoTea Ha (haiiabl o
YMOJIYAHUIO W m3MeHdAeMble (haitapl. PaMigbl M0 YMOJUAHUIO COJEp:KAT
IpUCBaMBAHUA MePEeMEeHHBIX. ITU (paliabl He mpegHasHAUEHbl AJA pelakx-
TUPOBAHUA aJMUHUCTPATOPOM; UX POJb — HmoAMeHa (aljlaMu C TEMU Ke
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uMmeHaMu. Paiiapl ¢ HACTPOMKAMU II0 YMOJYAHUIO XPAHSATCSI B KaTaJjore,
KOTOPLI# TaK 1 HasbIBaeTcd — defaults.

Hampumep, mapamMeTpsl HACTPOIMKHY 3arpy3unKa XpauAaTcda B (aiiie /boot/
loader.conf, a HacTpPOMKM 3arpys3dyunKa 1o ymoauauuio — B ¢aiine /boot/de-
faults/loader.conf. Ecau Bam moTpedyeTcss y3HATh IMOJHBIN CIIMCOK IIepe-
MEHHBIX 3aTPy3unKa, 3arJIAHUTE B (Al 110 YMOJIYAHHIIO.

IIporecc 0OHOBJIEHUA TOJHOCTHIO 3aMEHUT (Pailjibl IO YMOJUAHUIO, IPU
5TOM Balllu JIOKaJIbHBIE (halijbl ¢ HACTPONUKAMU OCTAaHYTCS HETPOHYTHIMMU.
Takoe pasmesieHre TO3BOJIAET OCTABIATH JOKAJbHbIE U3MEHEHUA HETPOHY-
TBHIMHU U JOOABJIATH B CUCTEMY HOBbIe 3HaueHUA. C BBIXOIOM KaKI01 HOBOM
Bepcuu B cucteMy FreeBSD mo6aBisaoTcsa HOBbIe BO3MOYKHOCTH, U UX pas-
paboTUMKM MPUKJIAALIBAIOT HeMaJble YCUIUA K TOMY, UTOOLI M3MEeHEHU s
9TUX (PaiijaoB OBIIN 0OPATHO COBMECTUMBI. OTO O3HAYAET, UTO BBl HE JOJIMK-
HBI IIPOXOAUTH II0 OOHOBJIEHHOM KOH(PUIypaIluu M BPYUYHYIO OOBEIUHATH
BCe m3MeHeHusd. Hamo JIMIIL IPOBEPUTHh HOBBIA (DAl IO YMOJYAHHUIO HA
IpeaMeT IOSABJICHNA HOBBIX BO3MOMKHOCTEN KOH(MUTIYPUPOBAHMIA.

IIpexpacHbIM IpUMePOM TaKuX (PAMIOB MOKET CAYKUTH (Paiij ¢ HacTPOii-
Kamu 3arpysuuka. Paitn /boot/defaults/loader.conf comep:KuUT mecATKHU
3amuceii ciaeqyomiero Buaa:

verbose_loading="N0" # YcTaHoBuTe YES, 4T06b nony4aTb MNOAPOOHbIA OTHET

ITepemennas verbose_loading mo ymoauaHuio uMmeeT 3HaueHue NO. UToO®I 13-
MEHUTL ee, He HY)KHO pemakTupoBaTh (aiin /boot/defaults/loader.conf —
IobaBbTe CTPOKY B (aita /boot/loader.conf u nsmenuTe 3HaUeHUE TaM. 3Ha-
yeHus ua aitna /boot/loader.conf mepeonpenensioT 3HAUYCHUA TaPAMETPOB
HACTPOUKU II0 YMOJUYAHUIO, 1 JJOKAJbHBIE (DAMJIbI ¢ HACTPOMKAMU MOT'YT CO-
JIepsKaTh TOJBKO Ballly JIOKAJbHbIe nd3MeHeHUsaA. CUCaAMUH JIETKO CMOMKET
IPOCMOTPETD, KaKue U3MeHeHUA ObLIY IPOU3BeIeHbI 1 UeM JaHHaA KOHDU-
Typamusa CUCTEMBI OTJIMYAETCS OT KOH(UTYPAIIUN «13 KOPOOKM» .

MexaHN3M HACTPOEK II0 YMOJYAHHUIO IIMMPOKO HCIIOJb3YEeTCS B CHUCTEME
FreeBSD, ocob6eHHO B OCHOBHOII €€ YaCTH.

He konupy#Te HaCTPOMKM NO yMmonyaHuio!

OpHa U3 PacIpoCTPAHEHHBIX OIIXOOK COCTOUT B TOM, UTO HEKOTOPBIE
aIMUHUCTPATOPHI KOMMUPYIOT HACTPOUKU II0 YMOJUAHUIO B JIOKAJIb-
Hble (hailgbl 1 3aTeM IPOU3BOAAT B HUX M3MeHeHUs. Takoe KOIUpo-
BaHNWE BBI3bIBAE€T OIIpeaeJIEHHBbIE HpO6JIEMLI B HEKOTOPBIX 4YacCTAX
cucrembl. HempusaTHOCTel, BO3MOKHO, yAaCTCA N30eKaTh B CiIydae
¢ mapoit KakuxX-Huby b GaiioB, HO PAHO WJIM ITO3HO IPO0IeMBbI Bac
morouaT. Hampumep, KomupoBauue Qaiina /etc/defaults/rc.conf
B /etc/rc.conf mpuBegeT K TOMY, YTO CHCTEMA HE CMOXKET 3arPy3UTh-
cs. Bam cienyer GBITH OCTOPOKHBIMH.
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Hactpowka 3arpy3sumnka

YT008I coesaTh U3MEHEHUA B HACTPOMKAX 3arpy3UnKa IIOCTOSHHBIMU, CJIe-
IyeT cOXpaHsaTb ux B (aiine /boot/loader.conf. IlapameTpsl HACTPOUKYU U3
aToro (aiiyia CUMTHIBAIOTCS CAMUM 3arpy3uMKOM IPU 3aIlyCcKe CHUCTEMBI.
(BeaycyioBHO, ecaiy BaM HPABUTCSA IPU KaKAO# 3arpysKe CHCTEeMbBI KOBBI-
PATHCA B KOMaHAHOM CTPOKE 3arpy3YnKa, TO BaM HET CMbICJIa 6ECIIOKOUTE-
cs 06 aTom!)

Eciu 3ariaHyTh B HACTPONKM 3arpy3uuKa M0 YMOJIYAHUIO, MOKHO YBUIETH
MHOJKECTBO IIapaMeTpoB, KOTOpPbIe HATIOMHHAIOT IIepeMeHHBIe, Iepedumnc-
JIeHHBIe B 3arpysunke. Hanpumep, 3/ech MOMKHO OIIPEIEIUTh UM YCTPOTi-
CTBa KOHCOJIU:

console="vidconsole”

ITo Bceit moxkymenTanum Kk FreeBSD pasOpocaHBI CCHLIKY Ha HACMPOUKU
8peMeHU 3a2pY3KU U HAcmpouku 3azpysiuka. Bce aTm HACTPOMKU HAXO-
narca B (aitne loader.conf. B uncio 3TUX HACTPOEK BXOIAT U 3HAUEHUSA
systetl, KoTophle mociae 3amycKa CHUCTEeMBI JOCTYIIHBI TOJLKO IJIA UTEHUS.
(IToppobuHee 06 sTom OymeT paccKasbIBaThbCA B TJIaBe 5. B mpumiokeHun
MIPUBOAUTCS CIIMCOK HAMOOJIee YaCTO MCIHOJb3YIOIINXCA IIapaMeTposB sysctl
anpa.) Huke nmpuBoguTcs npuMep MPUCBANBAHUSA 3HAUEHUSA 32 IIepeMeH-
HOM Axpa kern.maxusers.

kern.maxusers="32"

HeI—COTOpLIe 13 9TUX IIePeMEeHHbIX He MMEIOT KOHKPETHOI'O 3BHaAaYeHUA B cpaf/i-
Jie loader.conf — BMECTO 3HaAUY€HUsA MCIIOJB3YIOTCA IIYCThIe KaBbBIUKH. aro
O3HavaeT, 4TO 3arpy3umk IIpeasjaraeTr caejiaTb BLI60p 3HaYeHudA Aapy, HO
€CJIN y BacC IIOABUTCA HEOGXOI[I/IMOCTI: IIepeoIlpenejnTb 3Ha4YeHue, yCTaHaB-
JInBaeMoe Aa1poM, y BaC 6y/:[e'1‘ TaxKasd BOSMOMHOCTbB.

kern.nbuf=""

fAnpo sHaeT, Kakoe 3HaUeHNE BEIOPATD AJIs kern. nbuf, HO BBI C IOMOIIIBIO 3a-
rpys3urKa, MOKeTe YKa3aTh CBOe 3HAUCHNE.

TOHKYI0O HACTPOUKY CHCTEMBI C MCIOJH30BAaHUEM 3arpy3duuKa MBI OyaeM
paccMaTpUBATH B COOTBETCTBYIOIIEM pa3/iese — HAIPUMeD, 3HAUeHNUA Imapa-
METPOB HACTPOUKM Anpa OyAyT 00CY:KIAThCS B IJIaBe b, I'e 9TO o0CyKIe-
Hue 00Jiee YMECTHO II0 CMBICTY. A 31ech OyAyT paccMaTpUBaThCI HauboJiee
o0IIrue HaCTPOMKM, KOTOPBIE OKA3bIBAIOT BJAMAHNE Ha obpas melicTBUiA
¥ BHEIITHUI BUJ CAMOTr0 3arpy3unKa, a TaKyKe Ha BeCh IIPOIeCC 3arPys3KH.
C pasButueMm FreeBSD paspaboTuuKy BBOAUJIN HOBBLIE U U3MEHAIU PYyHK-
IUOHAJBHOCTD CTAPBIX ITaPAMETPOB HACTPOMKHU, II0ATOMY 00s3aTEeIbHO 3a-
rassHuTe B Ba (aita /boot/defaults/loader.conf, 4ToOBI YBUAETD IIOJHBIN
CIUCOK IIapaMeTpoB.

boot_verbose="N0"

WsmensieT cTemneHs HOAPOOHOCTH IIPOTOKOJIMPOBAHMUSA IIPOIIECCa 3arpys-
KM, aHAJOTUYHOTO IIOBEAeHU MOYKHO JOOUTLCS, BLIOPAB COOTBETCTBYIO-
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Ui TYHKT MEHIO 3arpy3Ku. B CTaHZAapTHOM peKUMe SIAPO BBIBOIUT
JIAIITb caMble OCHOBHBIE CBEIEHUA O KaKIOM U3 UAEHTUDUIIMPOBAHHBIX
UM yCTPOHCTB. B pekume moapoGHOTO MPOTOKOJUPOBAHUS AAPO OyAEeT
BBIBOJIUTH HMOJHYI0 MHGOPMAIINIO 0 KaXKI0OM YCTPOMCTBE, a TaKKe II0oJ-
pob6HYI0 mHpOPMAIUIO 0 TapaMeTpPaxX HACTPOMKU 3TUX YCTPOHCTB B AX-
pe. 9TO MOJKeT OBITh IIOJIE3HO IJIs OTJIaJKU U Pa3paboTKU, HO He JJIA I10-
BCEIHEBHOTO HCIIOJIF30BAHUS.

autoboot_delay="10"

ITO YUCJIO CEKYH] MEXK Y IIOSABJIEHNEM MEHIO 1 aBTOMATUYECKIM 3aIyC-
KOM 3arpysku. I uacTo yMeHbIIIai0 3TO 3HAUeHUe 10 2—3 CeKYHJ, YTOOBI
MOU KOMIIBIOTEPHI 3arPYKaJINCh KaK MOYKHO OBICTpEe.

beastie_disable="NO"

ITOT IapaMeTp yIpaBiAeT BHEIITHUM BUJIOM MeHIO (IIepBOHAYaIbHO Me-
HIO YKpaiaer uszobpaxkenue «Beastie» — raaucmana BSD, mapucoBas-
Hoe cumBosiamu ASCII). Eciu ycranoBuTh 3HaueHue "YES', TajmcmaH
BBIBOAUTHCA He OyIeT.

loader_logo="fbsdbw"

C IOMOII[BIO TOTO IapaMeTpa MOYKHO OIpeAeUuThb, KaKoil JIOroTUIl 0y-
JIeT BLIBOJUTHLCS CIIPABA OT MEHIO 3aTPy3Ku. SHAUYCHUIO IO YMOJIUYAHUIO
fbsdbw cooTBeTcTBYeT Haanuchk «FreeBSD», Xymo:KecTBeHHO 0(DOPMJICH-
Haa cumBoJjaMu ASCII. B kauecTBe Apyrux 3HaUE€HUI MOYKHO MCIOJIb-
30BaTh beastiebw (OpUrMHAIBHBIN JIOTOTHUII), beastie (I[BETHOM JIOTOTHUII)
u none (MEeHIO BLIBOAUTCS BOOOIIe 6e3 JIOTOTHIIA).

NMocnepoBaTenbHble KOHCONU

JIt00as1 KOHCOJIb — BeIllb caMa I10 cebe XOPoIlasi, HO KaK ObITh B CJAyYae II0-
ABJIeHUA mpobJsieM, Korga Bamia cucrema FreeBSD HaxomuTcss oT Bac Ha
6O0JIBIIIOM YAAJIEHUN — Ha IPOTUBOIIOJI0KHOM KOHIe CTPAHLI I Ha APYTOM
rKouTuHeHTe? KaBuaTypa 1 MOHUTOP TOMKE IIITYKA XOPOIIasa, HO BO MHOTHUX
WHPOPMAITMOHHBIX MEHTPaX AJSA HUX MPOCTO HeT MecTa. M KaK mepesarpy-
3UTHh MAIIIUHY, KOTJA OHA He OoTBevaeT Ha 3ampockl mo cetu? IlocsemoBa-
TeJbHAs KOHCOJIb IOMOMKET PEIIUTDb BCe 3T NPO0JIeMbI U He TOJIBKO UX.

ITocnemoBaTenbHAA KOHCOJIB IIPOCTO HAIIPABJIAET BBOJ, C KJIaBUATYPHI U BBI-
BOJI BUJIEO B IIOCJIeOBATEJIbHBIN IIOPT, a He HAa KJIaBUATypPy U MoHUTOP. Ilo-
cJaenoBaTeJbHbIe KOHCOJIU IPUCYTCTBYIOT BO BCeX TUIIAX CETEBOT0 060PYA0-
BaHUfA, HaUMHAS OT CETEBBIX MAapIIPYTU3aTOPOB U KoMMmyTaTopoB Cisco
U 3aKaHUYMBAs CeTeBbIMH MyJbTuiiekcopamu KVM. Muorue ycrpoiicTBa
obecmeueHus: 6€30TACHOCTU, TaKue KaK ABEepPHbIEe 3aMKHU C KJaBUATYPOIi,
TaKKe IMEIOT IIOoCJIef0BaTe/IbHbIe KOHCoau. CoeIMHNB MIOC/IeL0BaATe/ILHEIE
TOPTHI ABYX KOMIIBIOTEPOB CTAaHAAPTHLIM HYJIb-MOAEMHBIM KabejieM KoM-
TbIOTEPa, BBl U3 OAHOI CUCTEMBI IIOJIYUNTE JOCTYII K 3aTrPY30UHBIM COOOIITe-
HUAM BTOPOM CHCTEMbBI. ITO O0COOEHHO YH00HO, €CJM KOMIIbIOTEPHI HAXO-
IATCA Ha OOJBIIOM yAaJeHHU APYT OT Apyra. UToObl IOJYUYUTH MOCTYII
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K HOCJIe,ZIOBaTeJIBHOfI KOHCOJIN, BaIll KOMIIBIOTED JOJIXKE€H NMMETH IT0C/IeJOoBa-
TeJbHBIN II0PT. C KaXXJIbIM I'o4OM PacCTeT BBIIIYCK CUCTEM, « HEOTATOIII€eHHBIX
HacJIeaACTBOM», B KOTOPBIX OTCYTCTBYIOT TaKH€ OCHOBHBIE allllapaTHBbIE 3JIe-
MEHTBI, KaK IIoCJieJOoBaTeJIbHbIE€ IIOPThI U IIOPTHI PS/Z JJIA IIOAKJIIOUEeHU A
KJIaBHATYyPbI 1 MBIIIIN.

HOCJIeI[OBaTeJIBHI:Ie KOHCOJIX MOTyYyT OBITh KaK allrmapaTHbIMM, TaK W IIPO-
I'pPaMMHBIMU.

AI'II'IapaTHbIe nocnegoBaTtesibHble KOHCOMN

Hacrosmue annapartubie cpeacrtBa UNIX (Takue kak Sparc64) mmeroT amma-
paTHBIE IIoCJIef0BaTeIbHbIE KOHCOIH. B aTUX cucTeMax MOYKHO ITOJKJIIOUNTD
IOCJIeIOBATEILHBIN Kabeldb K IIOPTY IIOCJEJ0BATENHHON KOHCOJU U IIOJIY-
YUTh CBOOOAHBIN MOCTYII K alllapaTHBIM HACTPOMKAaM, 3aTrPY30UHBIM COOOIIIe-
HUAM U IIapaMeTpaM 3alycka. BOJILIIMHCTBO anlapaTHBIX CpeAcTB Xx86 He
IPEeIOCTaBJIAIOT TAKO BO3MOMKHOCTH — HEOOXOAMMO CHUIETh 3a KJIaBUaTypPOil
U CJIEIUTDH 32 MOHUTOPOM, UTO6HI 3atiTu B BIOS uiu HasKkaTh mIpobeJt I mpe-
pbiBaHUA 3arpy3ku. Takoil (pYHKIIMOHAJILHOCTBHIO 00JamaeT JUIIL Majas
YacTh CUCTEeMHBIX ILIaT X86 1 amd64, 1o Bce 6oJbIree 1 60IbIIEEe YMCJIO ITPO-
uspoguresneii, rtakux xKak Dell uau HP mpepiaraioT mopThl IOCIEL0BATEIb-
HBIX KOHCOJIEH KaK JOIOJHUTEIbHYIO 0COOEHHOCTH CBOMX KOMITBIOTEPOB — HO
9TO cuenuaabHas GyHKIINSA, KOTOPYIO He cpasy Haiigernsb. (Ilogmepisxka mo-
ciaenoBaTenbHOM KoHcon B HP RILOE mosBossier gaske yIIpaBiaATh IUTAHUI-
€M KOMITBIOTepAa € ITOMOIIHI0 TOCJIeIOBATEILHON KOHCOJIM, YTO IPUATHO.)

Ecau Bam KoMObioTep He UMeeT MOCJae0BaTeJIbHON KOHCOIH, HU OHA OIIe-
paloHHAas CUCTEMA He IIPeJoCTaBUT BaM AocTyll K PC-coBMecTUMBIM C0O00-
meausM BIOS uepes mociiegoBaTeabHbBIN TOPT. Takue coobIIeHNA ITOABIA-
FOTCSI IO 3aITyCKAa ONePaIlMOHHOM CUCTEMBI ¥ 00paIlleHns K JKeCTKUM JUCKAaM.
Ins mpeomojieHUs dTHUX TPYAHOCTEll ecTh ammapaTHble pemteHus. Camoe
Jydliiee U3 TeX, uTo A Buje, ato PC Weasel (htip://www.realweasel.com).
ATo BUAEOILIATA C IOCJEI0BATEIbLHBEIM IIOPTOM BMECTO Buaeomnopra. Ilox-
COeIUVHUB IIOCTeN0BATEJIbHLIN Kabeab K Weasel, MOXKHO MAHUIIYJINPOBATH
BIOS ynanenHo, IpepbIBATh 3aTPY3KY [JId IIepexofa B OAHOII0Ib30BaTEeIb-
CKUI PeKUM U BBITIOJHSATH JIIOObIE Ollepalluy B CUCTeMe, KaK OyATOo BbI Ha-
XOAUTECh 38 KOHCOJIBIO.

AnmnapaTHble KOHCOJMM He TpeOyioT obecleueHns MONIEP:KKUA CO CTOPOHEI
OIIePaAIOHHOM CHUCTEMBI.

npOFpaMMHble nocneanoBartesibHble KOHCOIN

Ecau BaM Hy:KeH IOCTyII He K paHHUM coobirenusM BIOS, a TOIBKO K c0006-
HIEeHUAM 3arpy3uymKa, TO BIOJHE HOCTATOYHO OyIeT IIPOTPaMMHOI mocJye-
IOBaTeJLHOM KOHCOJIN, peatn3oBanuoi B cucteme FreeBSD. IIpu 3arpyske
cuctema FreeBSD peirraer, Kyma BHIBOJUTH COOOIIEHUA W OTKYyZA IMIPUHU-
MaTh BBOA. Ilo yMoIYaHMIO 3TO MOHUTOD M KjaBuarypa. OZHAKO ¢ IOMO-
IO HECJIOYKHBIX MAaHUIYJIANUNA MOMKHO HACTPOUTH KOHCOJIb HA IOCJIEN0-
BaTeJIbHOM IIOPTE, KOTOPBIU JOJI'KEH OBITH B cucTeMe. BrI He CMOJKeTe I10-
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ayuuts poctyn K BIOS, HO aTa mociemoBaTesbHass KOHCOJb JacT BaM BO3-
MOJKHOCTD BJIMATH HA IIpoliecc 3arpy3ku. FreeBSD mosBoJisgeT HacTpanBaTh
IOCJIeIOBATEJIbHYIO KOHCOJIb B ABYX PA3JIUUYHBIX MecTaX. [[Jid OOBIUHBIX pa-
00UYMX CHCTEM JIyUIlle BCero IOMECTUTh HACTPOUKHM II0CIeI0BATEIbHO KOH-
cosiu B daiin /boot/config. OTo obecrieunT BaM AOCTYII K CAMBIM PaHHUM
CTaaUAM IIPOIlecca 3arpy3Ku. ¥ Bac eCTh TPU BapuaHTa: NCII0JIbL30BaTh B Ka-
yecTBe KOHCOJIM CTaHTapTHBIE KJIAaBUATYPY/MOHUTOP/MBIIIb, WCIIOJJIb30-
BaTh B KauecTBe KOHCOJM IMOCJETOBATEILHBIN ITOPT WJIM HCIIOJIH30BATH
IBOMHYIO KOHCOJb. CTaHAAPTHBIN BaAPpUAHT HACTPONKYM KOHCOJIU UCIOIb3Y-
eTcsA M0 YMOJIYAHUIO, II03TOMY eT0 He HYsKHO HacTpauBaTh OTAEJbHO. UTo-
O0bI IPUHYAUTE FreeBSD mcmoab30BaTh IOCIEI0BATEILHYI0 KOHCOJIEL, BBE-
nute -h B haiia /boot/config.

JBoiiHBIE KOHCOJIM TO3BOJIAIOT MCIIOJIb30BAaTh KaK CTaHJapPTHLIE, TaK U II0-
cJieJoBaTeJIbHbIe KOHCOJIM, B 3aBUCUMOCTH OT moTpebHOCcTeil. OqHAaKO Ipu
9TOM BaM HYKHO YKas3aTbh, KaKas 13 dTUX KOHCOJIEH OymeT SBIATHLCSA Iep-
BUYHOI. JleJI0 B TOM, UTO CYIIIECTBYIOT HM3KOYPOBHEBBLIE 3aauu, TAKHe
KaK 3arpysKa ¢ IOMOII[bIO AJIbTePHATUBHOIO 3arPy3UnKa UJIN BbI30B OTJIA-
YKKa, KOTOPbIEe JOCTYIIHBI TOJHKO C IIEPBUYHOM KOHCOJU, HO BO BCEM OC-
TAJIbHOM II0 CBOMM BO3MOYKHOCTAM KOHCOJIY COBEPIIIEHHO UAeHTUUYHbI. BBe-
nute -D B ¢aitn /boot/config, 4TOOBI pa3peInThb UCII0JIb30BAHNE KOHCOIeH
0001X THUIIOB 1 HA3HAUUTDL IePBUYHOM CTaHJAPTHYIO KOHCOJIb. BBeauTe -Dh
B (haiiam /boot/config, 4TOOBI Pa3peIluTh UCIOJIb30BAHIE KOHCOJIe 0001X
THUIIOB ¥ Ha3HAUUTH IIEPBUYHOM IOCJIeLOBATEJIbHYIO KOHCOJIb. I peKoMeH-
VIO MCIOJB30BAaTh JBOMHYIO KOHCOJIb.

YipaBasaTh HaCTpPOMKaMMU KOHCOJIEH MOMKHO Tak:ke m3 (aitna /boot/load-
er.conf. JleificTBue 3amucedl B 3ToM (aiijge IPOABISIETCI HEMHOTO MO3Hee,
Ha 3aKJIIOUUTEIHLHONM CTaAUU 3aTrPYy3KM U 3amycKa aapa. YTo6bl MCI0Ib30-
BaTh TOJHKO MOCJIEOBATEILHYI0 KOHCOJbL, mobaBbTe B /boot/loader.conf
CJEIYIOIIYIO 3aNUCh:

console="comconsole”

YT06bI NEPEeKTIOUNTHCS 00paTHO K BUAEOKOHCOJU, YIATIUTE UJIU 3aKOM-
MeHTHupYyiiTe Ty cTpoKy. Kpome Toro, B /boot/loader.conf Mmo:kHO 3amaTh
TaKyIO CTPOKY:

console="vidconsole”

BbI MoxxeTe yKasaTh HEOOXOAMMOCTD MCIOJIbL30BaHUA 006X KOHCOJIeH, IIe-
pevuncianB B 3HAUEHUU IIepeMeHHOo comconsole u vidconsole, IOMECTHB IIpek-
HOUTHUTEJbHYI0 KOHCOJb IepBoii. Huike mpuBOAUTCS BapUaHT HACTPOUKU
C IPEeAIIOUYTUTENILHOI ITOCIe0BATEIbHON KOHCOJIBIO:

console="comconsole vidconsole”

B cepBepHOiT KOMHaTE BaM MOXKET ITIOHATOOUTHCS MEPEKIIOUYATHCA OT CTAH-
JapTHOU KOHCOJIN K IIOCJIeOBaTeIbHOM 1 oO0paTHo. Kak nmpaBuio, s yopas-
Js10 0oabITUM KoJimdecTBoM MamiuH FreeBSD uepes mociemoBaTerbHYIO
KOHCOJIb.
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ABTOMaTH4YecKoe oOHapy)XxeHne KnaBuaTypbl

B mexoroprix onucanuax FreeBSD, koTopbie Mo:xkHO HatiTu B IHTED-
HeTe, BaM MOTYT BCTPETUTHLCA CBeJeHUs 00 MCIIOJIb30BAaHUY aBTOMA-
THUYECKOro OOHApy:KeHHuA KJIaBUATyphbl IpU BbIOOpe KoHcouu. CyThb
UJeN COCTOUT B TOM, UTO €CJY K KOMIILIOTEPY He MOAKJIYeHa KJa-
BHUATYPa, 9TO 03HAYAET, UYTO BB CKOPEEe BCET'0 MCIOJIbL3YeTe IocaeI0Ba-
TeJbHYI0O KOHCOJb. TaKoi moaxoa 3aMmeuaTeJbHO paboTaer, eciu uc-
noab3yiorca KaaBuaTypsl AT nnu PS/2, Ho aBTOMaTHUecKoe o0HAPY-
JKeHNe KJaBUATYPbI, MOIKJIOUeHHON K mopTy USB, 00BIYHO TEPIUT
"Heynauy. [losTomMy Jyudriie BHITIOJHUTh HACTPONKY JBOMHOM KOHCOJIU
U He I10JIaraThCsA Ha aBTOMATHUUECKOe O0Hapy KeHne KJIaBuaTypPhbl.

dunsnyeckas HacTpomkKa NporpamMmMHoON
nocnegoBaTerlbHOM KOHCONMU

HesaBucumo oT Tuna umerorielicsa y Bac I0OCJIeI0BaTeIbHOM KOHCOJM, BaM
He00XO0AMMO IPaBUJIbHO HOAKIIOUUTHECA K Heil. 14 aToro BaM moTpebdyer-
cA HYJIb-MOJIeMHBIN Kabesb (ero MOYKHO IPHUOOPECTH B IIOO0OM KOMITBLIOTED-
HOM MAarasuHe WJU B MHTepHeT-Marasune). [lo3onouennbie Kabeau He CTO-
AT TeX JeHer, KOTOPhIe 3a HUX IIPOCAT, HO He CTOUT HOKYIIATh W CAMYIO Je-
IIEBYIO0 MOJEJIb U3 NMEIOIINXCA; KOTLA B UPE3BBIUAMHBIX 00CTOATEIbCTBAX
BaM IIOHALO0UTCSA IIOCIeN0BaTeJIbHAA KOHCOJIb, IOMEXHY B JINHUU IIepefadn
OyAyT COBEPIIeHHO HeKCTaTH.

ITogkarounTe OOUH KOHEIl HYJb-MOAEMHOI'0 Kabeas K IOPTY IOCJeq0Ba-
TeJILHOM KoHcoJiu Ha cepBepe FreeBSD — mo ymMoauaHMIO 3TO TIEPBHIH II0-
caenoBaTeabHbI mopT (COM1 mau sio0, B 3aBUCHMOCTH OT TOT'0, K KaKou
OIlePAIMOHHON CHCTEeMe BBl MPUBBIKIN). ITO 3HAUEHNE MOYKHO M3MEHUTH
C IIOMOIIIHI0 IEPEKOMIMJIAINY SI[Pa, HO OOBIUHO IIPOIIle UCI0JIH30BaTh 3HA-
YeHUe 10 YMOJYAHUIO.

Hpyroit KoHer, HYyJIb-MOZEMHOI'0 Ka0eJsa MOJKIIYNTE K OTKPBITOMY IIOCJIEe-
IOBaTeJIbHOMY IIOPTY APYTOi cucTeMbl. S peKoMeHIyI0 100 APYTYyI0 CUCTE-
my FreeBSD (6o muyio cucremy UNIX), nmmub60 TepMUHAIBLHBINA CepBeEP.
Mo:xkHo 3ameiicTBoBaTh cucremy Windows, ecjiu 9TO BCe, UTO ¥ BAC IMEETCH.

Ecnu y Bac ecTh aBe yaanernHbie MamuHbl FreeBSD u BbI X0THTE IPUMEHATH
Ha HUX II0CJIeJOBATeIbHbIe KOHCOJHN, YOeanTeCh, YTO KasKAbIH 13 KOMIbIO-
TEPOB MMeEeT JBa II0CJeI0BaTeIbHELIX TOPTa. Bo3bMUTE [BA HYJIb-MOIEMHBIX
Kabesid 1 COeIUHNTE MEePBLIM II0CIeI0BATEIbHBIM TOPT KaXKI0T'0 KOMIIBIO-
Tepa co BTOPHIM MOCJIe0BATEILHBIM IIOPTOM APYTOTO KOMIIbIoTepa. Takum
CcII0cO00M BBI CMOXKETEe MCIIOJIb30BaTh JI000 KOMIIBIOTEP B KauecTBe KOH-
COJIBHOTO KJIMEHTA IPYToro KoMObioTepa. [Ipu HaIuUny TpexX MaIllluH MOJK-
HO 00'beIUHUTH UX B 3aMKHYTYIO KOJIBIIEBYIO ITenTouKy. KoMOuHUpys rpyt-
ObI IO JIBE W TPU MAIIWHBI, BBl CMOYKETe Pa3MeCTUThL IIOCJIeL0BATEILHbIE
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KOHCOJIH Ha JI000M KoamuecTBe cucteM FreeBSD. f pa6oran ¢ 30—40 ma-
muuaamMu FreeBSD B ogHOM KOMHATeE, I'lle yCTaHOBKA MOHUTOPOB ObLiIa ObI
IPOCTO HEIMPaKTHUUHA, a II0CJef0BaTeJbHbIe KOHCOJU MPUHOCUJIN OOJIb-
mryio moabs3y. OJHaKo, KaK TOJBKO Y Bac MOABUTCS CTOMKA U3 JBYX CEepBe-
POB, COBEPIIIEHHO HEJIUITHUM OyAeT BJIOKUTh JeHbI'M B IIPUOOPETEeHNE Tep-
MUHaJLHOTO cepBepa.! [JoBOJIBLHO HEIOPOTO UX MOYKHO KYIIUTH Ha eBay.

Hpyroit BapMaHT 3aKJOUYaeTCA B MCIOJb30BaHUU IepexomHuKoB DB9-
RJ45 — 3T0 m03BOJUT HOAKIIOUATLECSI K BAIlIIM KOHCOJSAM C IIOMOIILIO Ka-
6ensa CAT5. Ecau BeI paboTaeTe B HHGOPMAIIMOHHOM I[€HTPE, I'ie JOCTYII
JIofed B MaIlTUHHBIHN 3aJI 3aTmpeleH, Kabeau mocjeg0oBaTeIbHbIX KOHCOJIeH
MOT'YT BBIXOAUTH PSIIOM C BAIIMM PaO0OYMM CTOJIOM WJIH B APYTOM JOCTYII-
HOM MecTe, Ha IaHeJu ¢ pasbeMamu Ethernet. BoaplinmHCTBO cOBpeMeH-
HbIX MH(GOPMAIIMOHHBIX I[EHTPOB JyUllle ocHalneHo ceramu Ethernet, uem
OCJIeIOBATEIbHBIMU Ka0eIAMU.

MNcnonb3oBaHue nocnepoBaTesibHOM KOHCONU

Temneps, Korga BbI MTOJYUYUIN OCHOBHBIE CBEIEHNUA, HACTAJIO BpeMA HAaCTPO-
UTh KJMEeHTa AJIA AOCTyIla K IOCJeNoBaTeJbHOM KoHcosu. Huike mpuBo-
IATCS KJIOUEBble IIapaMeTpPhl HACTPOMKHM IOCTYIIA K IIOCIeLOBATEJIbHONI
KOHCOJIM, KOTOPbIe HEOOXOJMMO 3AIIOMHUT:

e Ckopoctsb 9600 601
e 80ur
¢ DBes KOHTPOJIS UYeTHOCTU

e 1 CTOIIOBLIIL OUT

BBenure aTu 3HaueHUA B JIOO0OM SMYJIATOPE TEPMUHAJA Ha KJIUEHTCKOM
KOMIBIOTEDPE, U MOCJELOBAaTeJIbHASA KOHCOJb «IIPOCTO HAUHET PaboTaTh».
OMYJIATOPLI TepMUHAJIA MOXKHO HalTu, Hampumep, B Windows (Hyper-
Term — moskaJryii, camMblil u3BecTHBIN), Macintosh u B 1106BIX APyTUX OmE-
panuoHHBIX cucTeMax. HecKoJIbKO jleT TOMY Ha3aJ, d YacTO KCII0JIb30Bal
KapMaHHBII KoMbioTep Palm ¢ mociiegoBaTesbHBIM KabesieM [Jisi JOCTYyIa
K IIOCJIeJOBaTeJbHBIM KOHCOJIAM.

FreeBSD o6paliaerca K JUHHAM IIOCJIEeJOBATeJIbHON Iepeladymr JaHHBIX
¢ MOMOTIbI0 TTporpaMMbl tip(1l), mo3BoJIsIONIEel MOAKJIIOUATECA K yIaJIeH-
HOII cucteme, aHajgorunuyno telnet. Ias sanycka tip HaGepuTe cieqyoOIIyIO
KOMaHAy, 00Jaas IpaBaMu I0Jb30BaTe A root:

# tip portname

Wwma mopra (portname) — 9TO COKpallleHMe s YKa3aHUs HoMepa IT0CJel0-
BaTeJILHOT'O IIOPTA ¥ CKOPOCTH, Ha KOTOPOIi OH paboraer. Paiin /etc/remote
COIEePsKUT CHMCOK MMEeH IIOPTOB. BOJILIIIMHCTBO 3amuceil B 9ToM (haiijie saB-
JISIOTCS IEePeKUTKOM Tex aHel, xorga npoTokoJ UUCP 6bLT OCHOBHBIM

1 VerpoiictBo Tuia KVM Oyzner 3HaUUTEBHO AeIleBJie TepPMUHAJIBHOTO cepBepa. —
ITpum. Hay4H. peo.
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MIPOTOKOJIOM Ilepefaum NAaHHBIX, a IOCJeJ0BaTeJbHbIe TePMUHAJILI OBLIN
HOPMO#, a He WCKJIOUeHHeM u3 mpaBui.! OgHaxKo B KoHIE 3TOro (aiiaa
€CTh HeCKOJIbKO TaKUX 3aIluCei:

# Finger friendly shortcuts

sio0|com1:dv=/dev/cuad0:br#9600:pa=none:
siol|com2:dv=/dev/cuad1:br#9600:pa=none:
sio2|com3:dv=/dev/cuad2:br#9600:pa=none:
sio3|com4:dv=/dev/cuad3:br#9600:pa=none:
sio4|com5:dv=/dev/cuad4:br#9600:pa=none:
siob5|com6:dv=/dev/cuad5:br#9600:pa=none:
sio6|com?7:dv=/dev/cuad6:br#9600:pa=none:
sio7|com8:dv=/dev/cuad7:br#9600:pa=none:

HasBanusa sio cooTBeTCTBYIOT cTaHAapTHBIM nMeHaM ycrpoiictB B UNIX,
TOTZa KaK MMeHa com Jo0aBJIeHbI A1 yA06CTBA TeX, KTO BEIPOC Ha ammnapar-
HOM obecmeueHuu x86. IIpeamoso:KuM, UTO ¥ Bac eCTh ABe MAIIUHLI Free-
BSD, noacoenuuenubie APYT K Apyry. C MOMOIbI0 HYJIb-MOAEeMHOTO Kabe-
JIST TIOCJIeTOBATEIBLHBIN mOPT 1 OAHOI MaIlTMHBI COeIUHEH C ITOCJIeI0BaTeIb-
HBIM mmopToM 2 apyroi. IIycTs BBl XOTHUTE 00PATUTHCA K JOKAJIHLHOMY IIO-
cJIeqOBaTeJIbHOMY IIOPTY 2 [IJA B3aMMOMAEHCTBUS C IMOCJIEeNOBATEJIbHON
KOHCOJIBbIO IPYTOil CUCTEMBI:

# tip siol
connected

Yro 651 BBl HU HaOpaJil, HUYETO IPYToro BhI HE YBUJUTE.

Ecnu BBI 3apeructpupyerech Ha JPYToil cucTeMe U Iepe3arpys3uTe ee, TO
B OKHe tip BAPYTr moABUTCA caeAyoIlee:

Shutting down daemon processes:
Stopping cron.

Shutting down local daemons:
Writing entropy file:
Terminated

Waiting (max 60 seconds) for system process ‘vnlru' to stop...done
Waiting (max 60 seconds) for system process 'bufdaemon’ to stop...done
Waiting (max 60 seconds) for system process 'syncer’ to stop..

Syncing disks, vnodes remaining...1 0 0 done

All buffers synced.

Uptime: Imls

Shutting down ACPI

Rebooting. ..

Hanee pu 3arpysKe CUCTeMbI HACTYIUT JoJiras maysa. Ec/iz BBl HAXOIU-
TeCh PSALOM C CHCTEMOIl, TO CMOYKETe YBUAETDh IIPoberarlue CTaH apTHbIE
coobmernusa BIOS. HakoHerr, BbI yBUANTE IPUMEPHO CJIEAYIOIIee:

1 OHUM DOSBUWJINCH II03’Ke JUHO3aBPOB, HO OO0 TOr0, KaK m3o0pesu cuaM. ToJbKO
peacTaBbTe.
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/boot/kernel/kernel text=0x4a6324 data=0x84020+0x9908¢c
syms=[ 0x4+0x67220+0x4+0x7e178]
/boot/kernel/snd_via8233. ko text=0x3a14 data=0x328
syms=[ 0x4+0xa10+0x4+0xac5]

loading required module "sound’

/boot/kernel/sound. ko text=0x17974 data=0x37a8+0x10d8
syms=[ 0x4+0x3290+0x4+0x3d7d ]

/boot/kernel/atapicam. ko text=0x2a30 data=0x1d8+0x4
syms=[ 0x4+0x7b0+0x4+0x7d6]

9TO rOBOPHUT O TOM, UTO 3arPy3UMK OTHICKAJ U 3arpysuJi haiiabl Aapa, mpe-
JKJle 4ueM BBIBECTH 3arpysounoe meuio. Ilosapasisio! Bel mosbs3yerecs 1mo-
cJeqoBaTeJbHOM KOHCOJbI0. HamkmuTe KjaaBuily mnpobesa, 4ToOBI IIpe-
pBaTh mpolecc 3arpysku. HeBasKHO, KaK DaJeKO CUCTEeMa HAaXOAUTCS OT
Bac, BBl MOJKeTe U3MEHUTH 3arpysKaeMoe sipo, MOJYUYUTh MOAPOOHBIH OT-
YeT 0 3arpyskKe, IepeiTu B OJAHOIIOJIb30BATEIbCKUM PEKUM UJIU BPYUHYIO
IPOBEPUTH (haiJIOBbIe CUCTEMEI ¢ TOMOINbI0 fsck, omHMM cIOBOM — caesiaTh
BCe, UTO yromHo. IIporpaMMHasA IocjefoBaTeIbHAsA KOHCOJb MOMKET He
obecrieunBath moctyn K BIOS, Ho K sTomy momeHTy BIOS yike 3arpysu-
snack. Korga BEI 00J1aaeTe onpeieIeHHBIM OIIBITOM ITOJIB30BAHUA OCJIEN0-
BaTeJbHOU KOHCOJIbIO, BAM COBEPIIIEHHO HEBAYKHO, I'le HAXONUTCA YIIPAB-
JgeMasag CUCTeMa — B IIPOTUBOIOJIOXKHOM YIJIy KOMHATHI WX HA JPYIOM
Kparo MUpa, ¥ BaM CKOpee IIOKAKEeTCA TAKEeJION paboTol MOJHATHCA CO CTY-
JIa TOJIBKO JJIS TOTO, YTOOBI MOJONTH K OOBIYHOM KOHCOJIH.

Ecu mpomoIKUTh 3arpy3Ky CHCTEMBI, TO Uepe3 HEKOTOPOe BPeMs IIOTOK
COO0IIIeHniT OCTAHOBUTCA M IIOCJeJOBATeIbHAA KOHCOJb IIPEKPATUT CBOE
(byHKIIMOHUpOBaHWE. ITO MPOUCXOLUT IOTOMY, UTO IOCJIeZOBATEIbHAS
KOHCOJIb He IIpeJHa3HaueHa JJid BXxoga B cuctemy. (BodaMOKHOCTD BXOAUTH
B CHCTEMY C IIOMOII[LIO ITOCJIEJOBATEJIHLHON KOHCOJIM NHOTA ObIBAeT I0JIes-
HOM — moapobHee 06 3TOM pacckasbiBaeTcs B riiase 20.)

Ecnu ypanenuas cucreMa IMOJHOCTBIO 3a0I0KMPOBAHA, BB MOYKETE ITOMKJII0-
YUTH K HEHM CBOIO IOCJIENOBATENbHYIO KOHCOJIb U «IPOTAHYTH PYKU» K BbI-
KJIIYATE0, YIPABIAIIEMY JJEKTPOIUTAHUEM CHCTeMbI. ITO MOMKET
UMeTh HerKeJlaTeJIbHble [TOCJeACTBUA IS KOMIIbIOTepa, HO HaXOAUTHCS B 3a-
0JIOKMPOBAHHOM COCTOSHUU TOYKE He 0UeHb X0poIro. C IOMOIIBIO MOCIem0-
BATEJIbHOM KOHCOJIY MOKHO BBIIIOJHUTD 3aTPY3KY B OAHOIIOJIH30BATEIECKOM
pe:KuMe U OIpeleuTh UCTOYHUK IIPOo6JIeMbl, IOKOMABIINCH B (haiiaax mpo-
TOKOJIOB UJIU TAE-T100 eIlle, YTO MOKET UMEeTh OTHOIIIeHe K HEUCIIPABHOCTH.
ITompoGHee 06 ycTpaHeHUM HenCIIPpaBHOCTe OyneT roBOpUTheA B riiase 21.

BbiknioyeHne nocneaoBaTenibHOWM KOHCOMN

B KauecTBe ynpapisioniero cumMmpoja nporpamma tip(l) ucmonabsyer THIL-
oy (7). YTo6bl BHIKJIIOUUTEL MOCJEJOBATEIbHYIO KOHCOJIb, MOXKHO B JII000M
MOMEHT BBECTH IIOCJIE€[OBATEILHOCTE BEIKJIIOUEHUA « TUJIBIA-TOUKA»

BrI rpanmo3so oTKJIUYNTECH.
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COOGI.I.I,EHVISI Ha 3anycke CcuctemMbl

Bo Bpems zarpysku FreeBSD BeIBogUT CO00IeHNA ¢ YKasaHueM nHpopMa-
IAY O IOAKJIIUYEHHBIX alllIapaTHBIX YCTPOMCTBAaX, BEPCUM OIEPAIIMOHHOMN
CHUCTEMbI U CBEJIEHUH O 3aITyCKe PasJUUYHBIX IIPOTPAMM U CJIY:KO. ITHU c000-
IIeHUA UMeIOT 00JIbIIIOe 3HaAUeHNe ITPU IIePBOM YCTAHOBKE CUCTEMBI UJIU BO
BpeMs nmoucka HeucnpabHocTeli. CooOIIeHns sTana 3arpy3Ku Bcerga Haum-
HAIOTCSA C OJJHOTO U TOTO K€ — C IIePeUNCJIeHNA aBTOPCKUX IIPaB, IPUHAAJIE-
sxamux npoekTy FreeBSD u unenam nmpasienusa KaaudopHUicKOTo yHU-
BepCUTeTA:

Copyright (c) 1992-2007 The FreeBSD Project.

Copyright (c) 1979, 1980, 1983, 1986, 1988, 1989, 1991, 1992, 1993, 1994
The Regents of the University of California. All rights reserved.

FreeBSD 7.0-CURRENT-SNAPO10 #0: Tue Dec 13 11:25:44 UTC 2005
root@harlow.cse.buffalo.edu:/usr/obj/usr/src/sys/GENERIC

IToMmuMo sTOTO BBIBOASITCS HOMEP BEPCHU 3arpyskaeMoil cucteMbl Free-
BSD, a Takxe gata 1 BpeMs ee COOPKU. 3aech TaKiKe co00IIaeTcsa, KTO KOM-
MUJINPOBAJ AIPO, Ha KAKOM KOMIIbIoTepe ObljIa BBITIOJHEHA cOOPKa U Jake
UM KaTajora, B KOTOpOM IIpOou3BoAMIach cOopKa Anpa. Eciau y Bac numeer-
csA O0JIBITIOE YUCJIO ANep, 9Ta mHpopmalusa OyaeT A Bac 6eciieHHOI, IIo-
CKOJIBKY OHA TIOMOKeT UAeHTU(PUIIUPOBATEH JOCTYIHBbIE PYHKIIMOHAIbLHBIE
0COO0EHHOCTH CUCTEMBI.

WARNING: WITNESS option enabled, expect reduced performance.

(BHUMAHWE: axkTuBmpoBaH napameTp WITNESS, oxupaeTcs CHuxeHue
NPON3BOANTENBHOCTN. )

B mporecce HauanbHOM 3arpy3Ku SAPO BBIBOAUT AUATHOCTHUUECKME COO00-
mreuuA. CoobIieHne BbIIIIEe TOBOPUT O TOM, UTO B JAHHOM KOHKPETHOM sAIpe
A aKTUBUPOBAJI OTJIAAOUYHLIN HIPOTrPAMMHELBIN KOA M KOJ AUATHOCTUKM, UTO
B pPe3yJabTaTe MOKeT IPUBECTH K CHUIKEHHUIO IIPOM3BOAUTEILHOCTI. B maH-
HOM cJy4yae MeHS He MHTepecyIoT Hpo0jeMbl IIPOU3BOAUTEIbHOCTU. IIpu-
YWHBI 9TOT0 BCKOPE CTAHYT ITOHATHEHI.

Timecounter "18254" frequency 1193182 Hz quality O

ITOo coobIrieHre NAeHTU(MUIIUPYET OAHO U3 YCTPOIMCTB B aIlllIapaTHOM OKpPY-
keHuu. Taiimep (timecounter), unu annapamuuie wacovt (hardware clock) —
3TO CIIeIaJIbHOE YCTPOMCTBO; IPU TOM, YTO OHO COBEPIIIEHHO HeO0XOIUMO
BallleMy KOMIILIOTEDPY, OHO IMIPAKTHUYECKU HEJOCTYIIHO KOHEUHOMY II0JIB30-
BaTeJio. BpeMsa oT BpeMeHU BaM OyAyT BCTPEUATHCS COOOIIEHUA O MOH00-
HBIX allllapaTHBIX YCTPOMCTBAaX, KOTOPBLIE HEIOCPEACTBEHHO HEeIOCTYITHBI
OJIb30BaTEJI0, HO MMEIOT JKM3HEeHHO BajkHOe 3HaueHue IJs cucTeMbl. Ha-
IpuMep, Cpeau COOOIeHNH MOMKHO YBUAEeTh NH(POPMAIIUIO O IIeHTPATbHOM
mpoIieccope:
CPU:AMDAthlon(tm) 64 X2 @Dual Core Processor 4200+ (@2200.10-MHz 686-class

CPU)
Origin = "AuthenticAMD” Id = 0x20fb1 Stepping = 1
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OFecatures=0x178bfbff<FPU, VME, DE, PSE, TSC, MSR, PAE, MCE, CX8, APIC, SEP, MTRR, PGE, M
CA, CMV, PAT, PSE36, CLFLUSH, MMX, FXSR, SSE, SSE2, HTT>

Features2=0x1<SSE3>
O AMD Features=0xe2500800<SYSCALL, NX, MMX+, FFXSR, LM, 3DNow+, 3DNow>

AMD Features2=0x3<LAHF, CMP>

Cores per package: 2

BoaMo:kHO, BBI HE B Kypce, UTO IIPOCTO ITPOITeCCOP MOXKET NMeTh TaKoe UiC-
JI0 XapaKTepUuCTUK? A Temeph 0 IPUUMHAX, II0 KOTOPHIM MEHsS He BOJHYET
CHUIKEeHUe IIPON3BOAUTETBHOCTH, 00yCI0BIeHHOE TapamMmeTpoM WITNESS, o Ko-
TOPOM YIIOMUHAJIOCH BBHIIIIE: B 9TOM KOMIIBIOTEPE UCIIONb3YEeTCA NBYX'bANEP-
HBI mporeccop @, Kasxmoe AAPo 0b6JIagaeT JOCTATOYHO BEICOKOM CKOPOCTHIO
0 1 001ajaeT MHOYKECTBOM 0COOEHHOCTEMH, BAXKHBIX IJIS COBPEMEHHBIX MUK-
porporieccopoB ©, a TakiKe HEKOTOPBIMYU JOMOJHUTEIbHBIMUA 0COGEHHOCTS-
MU, XapaKTePHBIMU IJIsI MUKpoOIpoIiieccopoB Kommanuu AMD @. To ecTb
Y MeHs UMeeTCsA JOCTATOUHBIHM 3a1ac MOIITHOCTH! 1 HeMAJbIH 00beM ITaMATH.

Oreal memory = 1072693248 (1023 MB)
Bavail memory = 1040453632 (©992 MB)

Wcrunnetit 00bem namaru (real memory) @ — sto o6bem RAM (omepatus-
HOII TaMATH), PU3UUECKU YCTAHOBJICHHOI B KOMIIBIOTEPE, a JOCTYIHBIN 00b-
em nmamsaTu (avail memory) ® — sto o6eMm RAM, cBOGOHOI! TTOCTIE 3aTPY3KU
Aapa. B MoeM KoMIbloTepe AJS pPeajabHOM pPaboThl OCTAJOCH AOCTYITHO
992 Moaitta RAM ©, yero 6ojiee ueM JOCTATOYHO IS 3aTPY3KHU CHUCTEMBI.

FreeBSD/SMP: Multiprocessor System Detected: 2 CPUs

Snpo Takixe BRIBOAUT MHMOPMALNIO 00 00HAPYKEHHBIX alllapaTHBIX yCT-
poiicTBax m O TOM, KaK OHO OyaeT oOCJIy:KMUBaTh 9TH ycTpoiicTBa. Hampu-
Mep, B OTPBIBKE BLIIIIE AP0 COOOIIaeT, UTO OBLIN OOHApPy:KeHBI 06a dAapa
MUKPOIIPOIIECCOPA ¥ OHO I'OTOBO YIIPABJIATH HUMU.

QioapicO <Version 0.3> @irgs 0-23 on motherboard
©ioapict <Version 0.3> irgs 24-47 on motherboard

9TO NOBOJILHO TUIIMYHAA 3aIlCh, KOTOPYIO BRIBOAUT ApaliBep yCTPOMCTBA.
JanHOE yCTPOCTBO M3BECTHO KaK ioapic. SIapo onpenenansio, 4To OHO uMe-
eT Homep Bepcuu 0.3, ¥ BHIBEJIO AOIOJHUTEIbHYIO NH(GOPMAIIHIO O HeM @,
Kpowme Toro, 661111 06HAPY:KEHBI ABa YCTPOMCTBA 9TOT'O TUIIA, KOTOPHIE II0-
Jyunau nmopsaakossie Homepa 0 @ u 1 ©. (Bce apaliBephl YCTPOMCTB HOJY-
YaloT IOPAAKOBEIE HOMEPA, HAaUMHAA ¢ HyJiA.) BbI MOKeTe MOJTyIUTH JOIIOJI-
HUTEJbHYI0 HHGOPMAIUo 06 YCTPOHUCTBE, 00CIY;KMBAEMOM JaHHBIM Apaii-
BEPOM, IIPOUMNTAB CTPAHUILY PYKOBOJCTBA K npaiiBepy. He a4 Bcex, HO OU-
THU IJI BCEX NPAaBEPOB YCTPOMCTB UMEIOTCS CTPAHUIBI PYKOBO/ICTBA.

npx0: [FAST]
npx0: <math processor> on motherboard
npx0: INT 16 interface

1§ mor 6®I ckasaTh: «3aBUAYHTE!», HO K TOMY MOMEHTY, KOT/[la 9Ta KHHUTra IIoIa-
IeT Ha KHUKHBIE ITOJIKY, MOl HOYyTOYK 0e3BO3BPATHO yCTapeer.
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He Bce nmpaiiBepbl ycTpoi#icTBa BBIBOAAT CBOIO MH(MOPMAIIUIO B OJHOI CTPO-
Ke. Bo ¢parmenTe BbIIlle IPUBOAUTCS MHMOPMAIIUA O €IUHCTBEHHOM YCT-
poiicTBe npx0, KoTOopas 3aHUMAET TPU CTPOKU. EMMHCTBEHHBINA CIIOCO0 y3-
HaATh, UTO PeYb UJET JUIIb 00 OAHOM MaTeMaTUYeCKOM IIPOIleccope, a He
0 Tpex, COCTOUT B TOM, UTOOLI IIPOBEPUTH HOPAIKOBLINI HOMEP yCTPOMCTBA.
B manHOM ciiyuyae Bce TpU HOMepA PaBHBI HYJIIO, CJEI0OBATEJIBHO, 9TO OLHO
U TO K€ YCTPOMCTBO.

Qacpil: <PTLTD RSDT> on motherboard
@®pcib0: <ACPI Host-PCI bridge> port 0xcf8-Oxcff &on acpil
Opcil: <ACPI PCI bus> on ®pcib0

ITOBOJIBHO MHTEPECHO, UTO B 3arPY30UYHBIX COOOIIEHUAX HPUBOAUTCS KH-
dopmarus 0 ToM, KaK B3aMMOCBSI3aHLI PAa3JINUYHLIE KOMIIOHEHTBI BAIIIETO
KOMIIBIOTEPA. 3IeCh MBI BUAUM, uTO cucreMa ACPI HaXoAuTCsI HEIIOCPEACT-
BeHHO Ha marepuHckoil miate @, a moct (bridge) PCI @ mogkiiouen
K acpi0 ©. 3xechd Taksxe BuAHO, uTo muua PCI @ nogkiouena K mocty PCI
©, a IPOoJOJIKUB IIPOCMOTP COOOIIEHUN, BAM YIACTCS ONPEIeINTh, KaKue
yCTpOMCTBA IMOAKJIIOUEHBI K 3TOU ImrHe. Bo3MoKHO, cefiuac aTa mH(popMa-
IS JaCcT BaM He TaK MHOT'0, HO IIO3Hee, KOIa BaM II0TpedyeTcss HaliTh uc-
TOUYHHUK HIpobJeM, OHa CTAHeT AJISI Bac BecbMa IIeHHOM.

Bce 310 X0pO0OII0, HO TAa MHGOPMAINA MAJOIPUTOJHA AJISI UCIOJH30BaHUA
B HACTOAIIUI MOMEHT. A eCTh JU UYTO-HHUOYAb, UeM MOXKHO OBLIO OLI BOC-
0JIB30BAThCA IIPAMO ceiiuac?

Ofirewire0: <IEEE1394(FireWire) bus> on fwohciO
@O fwec0: <Ethernet over FireWire> on firewireQ

B sT0i1 cucreme umeercs ycerpoiicto FireWire ©, u FreeBSD oxasaachk
B COCTOSIHUM HIeHTU(QUIIMPOBATH M HCIO0Jb30BaTh ero! Bor sTo meiicTBu-
TeJIbHO MoJiesHad nHGopMaIus, 10 KpaHeil Mmepe AJs TeX, Y KO0 UMeeTCs
o6opynoBauue FireWire. Cucrema FreeBSD noaaep:xuBaet pabory Ether-
net uepes FireWire ®? 3to xpyTo!!

Hasxe ecnu y Bac HeT FireWire, ecTb BEPOATHOCTS, UTO ¥ BaC MMeeTCA HEKO-
TOpPOE YCTPOICTBO JJIA MOJKIIOUEHU K CETH.

Orc0: <RealTek 8169SB Single-chip @Gigabit Ethernet> port 0x1000-0x10ff mem
0xd2206800-0xd22068ff irg 19 at device 8.0 on pci0

JTa 3anuch COODIIAET, UTO CeTeBasA KapTa OblLIa CBA3aHa C CEeTEBLIM MHTEP-
deiicom re0 @, uTo OHA IOAAEPIKUBAET CKOPOCTH OOMEHA [0 OJHOI0 I'Uradu-
Ta @. 31ech TaKKe IPUBOSUTCA JOIOJHUTEIbHAA HH(pOPMAIIuA 00 azpecax
namaTu, Homepe IRQ u muue PCI, K KoTopoil oHA TOAKJIIOUEHA.

1 IlpaiiBep cuctembl FreeBSD mo ymosauauuio obecreunBaer pabory Ethernet ue-
pes FireWire meTogoM, KOTOpPHIi moAaep:KuBaeTca ToJabKo FreeBSD, riiaBHbIM
00pasoM IIOTOMY, UTO OHAa Oblja MEPBOM, peaJr30BaBIIEH TAKYIO IIOAIEPIKKY.
Yro6s! ucmoab30BaTh Ethernet uepes FireWire cmoco6om, coemectumbim ¢ Mac
OS X u Windows XP, npouuTaiite crpanuity pykopoactsa fwip(4).
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DMESG.BOOT

Wudopmanusa, KoTopas BEIBOAUTCS Ha dTalle 3arPy3KM, MOMKET OLITh
OJIe3Ha, HO K TOMY MOMEHTY, KOT'/Ia OHA BaM IIOHaJ00UTCHA, OHA, CKO-
pee Bcero, CKpoeTcs 3a mpeaesamu sKpana. Ilo 9Toii npuunHe 3arpy-
30UHBI€ COOOINEHUs COXpaHATcA B (daiiiae /var/run/dmesg.boot.
9TO 03HAUAET, UTO Bbl CMOKeTe YBUAETh COOOIIeHs Aapa ¢ naHdop-
Marueil 00 anmapaTHOM OKPYsKeHHUH Jarke uepe3 MHOTO MECSIeB II10-
cJie 3aIIyCKa CUCTEMHI.

J s KasKgoT0 YCTPOHCTBA B KOMIIBIOTEPE BBIBOAUTCA OHA MU OoJiee 3aIu-
cell, HAIIOMMWHAIOIINE Te, YTO OBLLIM ITOKAa3aHbI BhIIlle. Bce BMecTe OHU M0-
BOJIBHO ITOIPOOHO OIMCHIBAIOT allllapaTHOe OKPYsKeHne KoMIboTepa. Eciu
BBIIOJIHUTH 3arpy3Ky B PesKuMe MOAPOOHOTO MPOTOKOJIUPOBAHUS, BBI I10-
Jy4yuTe ermre 60JIbIle MOAPOOHOCTEH — BO3MOKHO, HAMHOTO 0OJIbIIlEe, UeM
BaM XOTeJIOCh OBI.

OxHo0 BaykHOE 00CTOATENBCTBO 3aKJII0UAETCSI B TOM, UTO AP0 OTOOpasKkaeTr
B 3arpy30YHBIX COOOIIEHUAX HA3BAHUA YCTPOMCTB [JIA KAaKIOr0 KOMIIO-
HEHTAa alnapaTHOTO OKPYsKeHusA. dTa nH(GOPMAIlNA BaKHa [Jd yIpaBje-
HUSA CUCTEMOM. ¥ KayKIOTo allllapaTHOTO KOMIIOHEHTa uMeeTca uMs (aiaa
yCTpO¥cTBa, KOTOPOEe moTpedyeTcsa BaM MOJis ero HacTpoiiku. Hampumep,
paHee MBI BUEJIHN, UTO ceTeBOM KapTe Ethernet 6n110 npucsoeno nms re0.
Jra Kapra o0cayKuBaeTcs ApaiiBepoM re(4) u mepBbIH SK3EMILISAP ITOrO
IpaiiBepa mmeeT mopAnkoBwiii Homep 0. Ilociexmymoliue ceTeBble KapThI
aHAJOTMYHOIO THIIA IToJyJYaT nMeHa rel, re2 u T. 1.

BoabInHCTBO yCTPOACTB, KOTOPBIE MOI'YT HACTPAUBATHCA U YIPABISATHCS,
MMEIOT COOTBETCTBYIOIIME 3aucy B KaTasore /dev. Hanpumep, Haiia cere-
Basl Kapra mpeacraBieHa daitiom /dev/net/re0. 3tu daiabl Ha3bLIBAIOTCA
Gaiiramu yempoiicme 1 obecrieuBaIOT yAOOHBIN cr1ocob obpaleHna K pas-
JIMYHBIM allIapaTHBIM KOMIOHeHTaM. K GOJBIIMHCTBY (haiijIoOB YCTPOMCTB
HEBO3MOJYKHO 00PATUTHCA KaK K OOBIUHBIM (paiijiaM — BbI HE CMOJKeTe IIPOo-
YUTATh COmeps:KuMoe (paiijia YCTPOMCTBA ¢ IIOMOIIbI0 KoMaHAbl cat(l) uam
CKOIIMPOBATh B HETO COAEPKUMOe Apyroro daitna. OqHako uMeHa (daiios
YCTPOMCTB MOYKHO IlepeaBaTh B KauecTBe IapaMeTPOB KOMaHJHOI CTPOKU
cHenuaIn3upPOBaHHBIM IIporpaMMmaM. Hampumep, KeCTKOMY AUCKY, KOTO-
pBIHf BO BpeMsA 3arpys3Ku ObLI OOHapy’KeH KakK ad4, cOOTBeTCTBYeT (aila
ycrpotictBa /dev/ad4. Korga Bam moTpebyeTcsi CMOHTUPOBATH 3TOT $KECT-
KUH TUCK, BBl MOYKETe UCIIOJIb30BATh M4 (haiiyia ycTpoiicTBa U rapaHTUPO-
BaTh TeM CAMBIM, UTO OyZeT CMOHTHUPOBAHO NMEHHO 9TO YCTPOMCTBO.

3anyck B MHOronosib30BaTeflbCKOM peXXume

IToMmuMO OTHOIIOIB30BATEIBCKOTO PEXKIIMA CYIIIECTBYET eIlle U MHOTOIIOJIb-
30BaTEJIbCKUH PEXKUM. OTO CTAHAAPTHBIN peskuM padoTsl UNIX-momo0HBIX
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omnepanuoHHBIX cucTeM. Ecaiu cucTeMa BBHITIOJHAET peaabHYI0 pabory, 3Ha-
YUT OHA HAXOJUTCSA B MHOT'OIIOJIb30BATEJIbCKOM PEIKIME.

Kak tonbko FreeBSD saBepimiaeT momck ammapaTHBIX YCTPOMCTB M IIOA-
KJIIOUeHUEe COOTBETCTBYIOIIUX [IPaliBepOB, OHA 3aIlyCKaeT CIeHAPUMl KO-
MaHIHOTO MHTepIpeTaTopa /etc/rc. ATOT clieHapuil MOHTUDYET Bce (haiiio-
BBIE CHCTEMBI, 3aIIyCKaeT ceTeBble MHTeP(deichl, HacTpanBaeT yCTPOICTBA,
UIeHTUDUIUPYET JOCTYIHBIE PasiesigeMble OMOIMOTEKY U IPOU3BOIUT BCE
OCTaJIbHBIE JelicTBUA, HEOOXOAMMEBIE NI IOATOTOBKM CHCTEMBI K paboTe
B HOPMAJbHOM pe’KuMe. PasjiuyHble CUCTEMBI Ha 3alyCKe MPeIbaBIAIOT
pasnuuHble TpeboBaHUA. HecMoTpsa Ha TO, UTO IPaKTHUUECKY JI000H cepBep
IOJI’KEH CMOHTHPOBATH JKECTKUI AVCK, TeEM He MeHee TPeOOBAHMA, KOTO-
Dpble IPeabABIIAET BeO-CEPBED, CYIIECTBEHHO OTJINYAIOTCA OT TpebOBaHMI,
KOTOpPHIe IPeAbABIAET cepBep 0a3 JaHHBIX, JajKe eCJI OHU PaboTaioT B CO-
BEePIIEHHO UAEHTUYHOM alllapaTHOM OKPYKeHUN. ITO O3HAUAET, UTO (haiia
/etc/rc monyKeH OBITh MAKCUMaJbHO TUOKUM. [JlocTuraercsa aTo 3a cuer me-
pelayy HEKOTOPHIX IOJHOMOYUI APYTUM CIeHAPUSAM KOMaHIHOTO MHTEP-
IIPeTaTopa, OTBETCTBEHHLIM 34 OT/eJIbHBIE aCIIEKTHI CUCTEMBI.

Cruenaputii /etc/rc xourponupyercs daitnavu /etc/defaults/re.conf u /etc/
re.conf.

/etc/rc.conf u /etc/defaults /rc.conf

Kak u kordurypanmonHsslii paiin 3arpysunka, HaCTPOUKY, UCTIOJIb3yeMble
ciieHapueM /etc/rc, padMeIraioTcs B IBYX (paiijaxXx: HACTPONUKY II0 yMOJIUa-
HUIO — B (paiine /etc/defaults/rc.conf u ToKaabHble HACTPOHKY — B (patiie
/etc/re.conf. Hactpoiiku B (aiinie /etc/rc.conf uMmeroT 60Jiee BBICOKUIT IPU-
OpUTeT IIepes JI0LIMU HacTpoiikaMu B daiine /etc/defaults/rc.conf Toumo
TakK JKe, KaK U B CJIyUae C 3aTPY3UNKOM.

Daiin /etc/defaults/rc.conf orpomer. OH COAEPKUT JOBOJIHLHO MHOTO IIepe-
MEHHBIX, YaCTO Ha3bIBaeMBIX knobs (kHonku) unu tunables (aemenmot Ha-
cmpoiiku). 35eck He pacCMaTPUBAIOTCSA BCe STU IePeMeHHEBIe — He TOJIbKO
moTOMYy, 4T0 knobs mocTosAHHO m00aBisiOTCA (TAKO! CIOMCOK HEeMeIJIeHHO
ycTapeer), HO TaKKe IIOTOMY, UYTO JOBOJHLHO MHOT'O I€PEeMEHHBIX He HaXO0-
IUT IINPOKOT0 IPHUMEHEeH!s Ha cepBepax. B crammapTHoii cucteme Free-
BSD nepemenHOi# rc.conf MOMKeT OBITH IIOUYTH BCE — OT PACKJIAAKY KJIABHA-
TypsI no noBenenud TCP/IP. IlonubIil mepeyeHsb mepeMeHHBIX BbI HAWAETE
B CBO€e cucTeMe, Ha CTPaHUIle PYKoBoAcTBa rc.conf(5).

B caenyromux paspesnax O0yayT pacCMOTPEHBI TUIIUYHBIE 3anucu us /etc/
re.conf. Kaxxknasa samuch mpeacraBieHna B /etc/defaults/rc.conf oqun pas.
PenmakTupoBanue Toii MM MHOI 3allCU O3HAUAET ee 3aMeHy B /etc/rc.conf.
Insa kaskaoi mepeMeHHOM 0yeT IPUBOAUTHCA 3HaAUEHME II0 YMOJIYAaHUIO.

MapameTpbl 3anycka

Crenytorie HeCKOJIbKO MapaMeTpoB rc.conf yupaBasioT KOHpUTypupona-
HHeM camoii cuctembl FreeBSD u Tem, Kak oHa 3alycKaeT Apyrue IIpo-
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rpaMMbl. TU ITapaMeTpPhl OIPeNessioT, Kak OyAyT 3alycKaThCA BCe OcC-
TaJbHBIE IPOTPAMMEI U CIIYKOBI B CUCTEME.

Ecau y Bac o60HapyKUBaIOTCSa TPOOJIEeMBI C 3allyCKOM CaMOTO CIleHapusd
/etc/rc M MOOUWHEHHBIX €My CIleHapueB, BaM, BO3MOJKHO, moTpebyercs
paspemuTs UX padboTy B OTJIAJOUYHOM pPeKuMe. ITO IIO3BOJIUT BaM IIOJY-
YUTh MOMOJHUTEJbHYI0 MH(POPMAIINIO, CIOCOOHYI0 IPOSACHUTH, IIOUEMY
CIleHapHUi He 3allyCKaeTcsd.

rc_debug="N0"

Ecau BaMm He HY:XK€H IOJHBIN BHIBOJ B OTJIAJOYHOM PEKUME, a XOTEJOCH OBl
TOJYYUTE JINITb HEKOTOPYIO JOIIOJHUTEIBHYI0 HHGOPMAIIIO 0 pabore cife-
Hapud /etc/rc, akTUBUPYIHTE BHIBOJA MH(POPMAIIMOHHBIX COOOIIEHUI C II0-
MOIIIBIO IepeMeHHOoM rc_info:

rc_info="NO"

Opma u3 pacupocTpaHeHHBIX ITP00JIeM, CBA3aHHBIX C HEXBATKOU ITaMATH, —
HeJIOCTATOUHBIM 00beM IIpocTpaHcTBa HJs cBonmHra. IlogpoOHee o mpo-
CTPAHCTBE [AJIsI CBOIIMHTA MBI IIOTOBOPUM B ryiase 19, HO BbI MOKeTe HACTPO-
WUTH UCII0Jb30BaHUE MOMOJHUTEIHLHOTO IIPOCTPAHCTBA AJIA CBOIIMHTA HEIo-
CPeACTBEHHO Ha ATalle 3arPpy3KU CUCTEMBI:

swapfile="NO"

MapameTpbl panioBon cMCTeMbI

Cucrema FreeBSD mosxeTr ncmosib30BaTh MaMAaTh Kak (haliJIOBYIO CHCTEMY,
0 ueM moApoOHO OymeT paccKasbsIiBaThbcA B ryiaBe 8. OGBIYHO 5Ta BO3MOIK-
HOCTb MCIIOJIb3yeTcCd AJA co3maHud (aiiaoBoil cucTeMbl /imp B IaMATH,
TaK KaK OllepaIruyl ¢ HaMATHI0 BBHIIIOJHAIOTCA CYIIECTBEHHO ObICTpee, YeM
C JKeCcTKUM aucKoM. IIpoumTas riaBy 8, Bbl CMOKeTe peajn30BaTh 9TO Ha
npaxkTuke. B daiiie rc.conf umerores nepeMeHHbIe, KOTOPBIE IIO3BOJIAT BAM
co3naTh GaiI0BYIO0 CUCTEMY /fmp B IaMATHU U OIPENeJUTDL ee pasMmep. Bul
MOXKeTe TaKiKe YKasbIBaTh IapaMeTPhl, KOTOPbIE UCIIOJb3YIOTCA CUCTEMO
FreeBSD pgia paGoTsl ¢ ToJHOIIEeHHBIMHY (paiiaoBeiMu cuctemMamu. (Haubo-
Jiee HeTepIleJIUBLIe U3 BaC MOT'YT 03aJaUuUThCs, UTO O3HaAUaeT diar -S. 9TOT
dutar samperrtaet ncnoab3oBanue mexauuama Soft Updates. Ecau BbI mpes-
CTaBJIeHUSA He UMeeTe, 0 UeM HUJAET Pedb, TOrJa Teprnure 10 riaaBsl 8.) Ecianu
y Bac TIOABUTCA HEOOXOIUMOCTH pean3oBaTh (ailJioByIO cucremy /tmp
B IaMATH, YCTAHOBUTE HapaMeTp tmpmfs B 3HaueHUe YES 1 ompeneanTe Ke-
JlaeMblit pasMep (paitIoBoii cucTeMEI /¢mp ¢ IOMOIIBIO ITapaMeTpa tmpsize.

tmpmfs="AUTO"
tmpsize="20m"
tmpmfs_flags="-S"

Emte onra momysigpHasa BO3MOKHOCTS (haitioBbix cucteM FreeBSD — 510 c06-
CTBeHHaA peajusanud mMudpyemuix pasgenoB. Cucrema FreeBSD «us Ko-
POOKI» IIOAAEeP;KUBAET ABE PA3JINUYHLIX (pafIOBBIX CCTEMEI C IIT(POBaAHM-
em: GBDE u GELI. ®aitsoBasa cucreMma ¢ wugposarnuem 0ucka Ha HUSKOM
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yposHe (Geom Based Disk Encryption, GBDE) 6bl1a 11epBoi mudpyeMoit
(daitoBOIt cUCTEMOM, TPeJHA3HAUEHHOM! /15 MCIOJB30BaHUSA B BOEHHOM Be-
nomctee. GELI — memuoro 6ojiee npy»xecTBeHHaA TexHoJyorusd, ueMm GBDE,
u B orsimuue ot GBDE coorBeTcTByeT nHBIM cTaHgapTam. (Bam ompenesneH-
HO CTOUT HNPOUYUTATH IJIaBy 18, mperkje ueM BbI PEIIUTECh AKTHBUPOBATH
OJVH 13 9TUX MeXaHU3MOB!)

gbde_autoattach_all="NO"

gbde_devices="NO"

gbde_attach_attempts="3"
gbde_lockdir="/etc"

geli_devices=""

geli_tries=""

geli_default_flags=""
geli_autodetach="YES"

geli_swap_flags="-a aes -1 256 -s 4096 -d"

ITocse mepexona B MHOTOIONMB30BaTeNbCKUI peskuM FreeBSD mo ymosrua-
HUIO MOHTHDYET KOPHEBOI pasies B peKUMe uTeHUdA/3anucu. Eciau Bam
Heo0X0AMMO 00ecIeyuTsh JOCTYII K KOPHEBOMY Dasfesly B Pe)KHMe TOJILKO
[UIs1 YTeHUs, BBl MOJKETe YCTAaHOBUTH CJIEAYIONIYI0 IEPeMeHHYI0 B 3BHaUEHIe
NO. MHOTHIE CUMTAIOT, UTO TAK 6€30IIacHee, HO 3TO MOYKET BCTYIIATh B IIPOTU-
BOpeume ¢ TOTPeGHOCTAMY HEKOTOPHIX IPOTPAMMHEBIX IIPOLYKTOB U, KpOMe
TOT0, 9TO IIOMEIIAaeT BaM PeJaKTUPOBATh Kakwue-1ubo Gailibl, pacroyo-
JKeHHBbIE B KOPHEBOM pasjeJiel

root_rw_mount="YES"

Korma Bo Bpemsa sarpysku FreeBSD mbiTaeTca CMOHTHPOBATH (haiioBbIE
CHCTEMBI, OHA ITPOBEPAET UX BHYTPEHHIOKI IEJOCTHOCTh. Eciu aapo o6Ha-
PyKUBaeT CyIIeCTBeHHbI€ ITPOOJEeMbI, OHO IILITAETCSA aBTOMATUYECKU WC-
TPaBUTD UX C TOMOIIBIO Tsck -y. XOTA B HEKOTOPBIX CUTYAIIUAX 3TO ObIBaeT
COBEPIIIEHHO HEOOXOIUMO, TEM He MeHee B O0IleM C/Iydae 9Ta Omepaus ga-
JeKo He Oe3onacHa. (00sa3aTebHO IPOUTUTE BHUMATEJIBHO TJIaBY 8, IpesK-
Jle YeM aKTUBUPOBATDH 9Ty BO3MOXKHOCTB!)

fsck_y_enable="NO"

Anpo moxker TakiKe 00HAPYIKUBATH HE3HAUNTEJIbHBIE HEIOJIAAKU B (haiiio-
BBIX CHUCTeéMaX, KOTOpbI€ MOI'yT 6BITI:; YCTPAHEHBI «Ha JIeTy» IIOCPeaACTBOM
3amnycka fsck 6 (poHosoM pesxcume, B TO BpeMs KaK cucrtemMa paboTaet B MHO-
rOII0JIb30BATEIBCKOM PEKUME, O UeM IIOAPOOHO pacCKa3bIBaeTcs B riiase 8.
IIpu ompegeeHHBIX OOCTOATEILCTBAX 9TA BO3MOMKHOCTDE MOYKET BBISLIBATH
mpobJieMbl ¢ 6€30acHOCTHIO. BB MOXKeTe KOHTPOJIUPOBATEH UCTIOJIL30BaHUE
yruauTel fsck B ()OHOBOM pesKuMe M OIpefessaTh, KaK HOJr0 CHCTeMa
IOJIKHA OXKUIATE, IIPEXKe ueM 3anycTuTh fsck B (one.

background_fsck="YES"
background_fsck_delay="60"
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Pa3H006pa3Hb|e ceTeBble Ae€MOHbI

B cocraB FreeBSD BxoauT psan He6OJIbIINX IporpaMM (UM JeMOHOB), KO-
TOpbIe PaboTaroT B (POHOBOM PEKHMEe U OOCIYKMBAIOT COOTBETCTBYIOIIME
cepBuchkl. MbI Oy/IleM paccCMaTpUBaTh MHOTHE U3 3TUX CEPBUCOB HA IIPOTSI-
JKeHUU BCell KHUTHU, HO 3[IeCh YIIOMSHEeM HeKOTOPbIe HACTPOMKYU, KOTOPhIE
OyIyT MHTEPECHBI ONBITHLIM CUCTEMHBIM agMuHucTpaTopam. OguH 13 HAU-
6oJiee M3BECTHBIX JeMOHOB — syslog(8). IIpoTokosnpoBanmne paboTsI cucTe-
Ml — 3T0 Camoe Myapoe Pertenue. @aiijbl ;JKypPpHAJIOB 3aHUMAIOT HACTOJIb-
KO Ba’KHO€ MeCTO, UTO 0O0JIbIasa YacThb I1aBhl 20 IOCBAIIEHA TeMe IIPOTOKO-
aupoBaHusa cpeacrsamu FreeBSD u gis FreeBSD.

syslogd_enable="YES"

Kak TosbKO BamMu OyIeT IPUHATO PeIlleHre O 3allyCKe eMOHa IIPOTOKOJIH-
pPOBaHMs, BBl CMOXKETe TOYHO OIPEeAeUTh, KaK OH JOJKEH 3allyCKaTbCsd,
YCTAaHOBUB HapaMeTpbl KoMaHgHOU cTpoku. Cucrema FreeBSD Gyaer uc-
0JIb30BaTh 9TU ITapaMeTPHI IPU 3allyCcKe JaHHOTOo AeMoHa. A BceX mpo-
rpaMM, BKJIOUEHHBLIX B rc.conf, MOHO 3aJaTh MapaMeTpbl KOMAHIHON
CTPOKHU B cJjefnymoIeM opmare.

syslogd_flags="-s"

Hpyro#i momyasapHbIi neMoH — inetd(8), cepBep MaJbIX ceTeBBIX CIYIKO.
(demon inetd Oyzer paccmaTpuBaThbes B riiase 15.)

inetd_enable="N0O"

Ogma 13 3ajjau, KOTOPBIE OOBIUHO pelnaTced ¢ momoIsio FreeBSD, aBiser-
cd obcaysKkuBaHMe cucTeMbl foMeHHBIX nuMeH (Domain Name System, DNS)
¢ momoI b0 gemora named(8). DNS — sTo gopo:kuas kapra HTepueTa, KO-
TOpas MO3BOJIAET HPOCTHIM JIIOASM II0Jb30BATHCSA CeThbI0. II0OCKOJIBKY IIpe-
JKJe UeM HauvyaThb IIPUHOCUTH I0Jb3y, cepBep DNS moimxeH OBITH cHauaJa
CKOHGUTYPUPOBAH, TO IO YMOJYAHHUIO 3aIyCK 9TOTO AeMOHA 3alpeleH.
DNS 6yzneT paccmaTpuBaThes B rJiase 14.

named_enable="N0O"

Ouens uacTo ucmoabayercs gemon Secure Shell (SSH), o6ecneunBaroriuit
Oe30IIacHOE IIOAKJIOYEeHNe 0 ceTru. Eciu BaM He0o0X04MMO 00eCIIeUunTh ce-
TeBOe COoeIrHeHNe ¢ yAaJIeHHON CUCTeMOIi, BaM OIIpeleseHHO IIoTpebyercsa
cay:kba SSH.

sshd_enable="N0"

Hacrpoiika nemona SSH Mo:keT BLINOMHATLCA Yepes3 mapaMeTpbl KOMaHI-
HOI CTPOKHU, OOJHAKO UaIlle BCEro IJA dTUX IeJiell MCIOJIb3yIoTCa (halIbl
B KaraJjore /etc/ssh. IllonpoOHOCTU IPUBOAATCS B TJiaBe 15.

sshd_flags=""

Onepamnuonnasa cucrema FreeBSD BkitouaeT B ce6sa camoe pasHooOpasHoe
mporpaMMHOe obecreueHne, KOToOpoe 00ecmeuynBaeT CUHXPOHU3AIUIO CHC-
TEMHBIX YaCOB C OCTAJIbBHBIM MMPOM. LITO6I>I H3BJIEKATh IIOJIB3Yy M3 3TOT'O
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IPOTrPaMMHOTO O0ecIleueHUsA, ero HeoOXOAUMMO HACTPOUTh. ITY TeMy MbI
paccMoTpuM B riase 15.

ntpd_enable="NO"
ntpd_flags="-p /var/run/ntpd.pid -f /var/db/ntpd.drift"

FreeBSD BKrouaeT B ce0s Takske HeOobIoi gemor SNMP, KoTophblii obec-
nmeunBaeT paboTy MHCTPYMEHTAJIBHBIX CPEJCTB YIpaBJIeHUA Ha 6ase MIPoTo-
kosa SNMP. Me1 6yaem paccmatpuBath HacTpoitky SNMP B rirase 19.

bsnmpd_enable="N0O"

CeTeBble NapamMeTpbl

9Ty mapaMeTphl YIPaBJIAIOT HACTPONKOM ceTeBhiX GyHKIUil FreeBSD Bo
BpeMsA HavaJbHOHN 3arpysku. Ka'kawiii KomnbioTep B VIHTEpHETE OJKEH
umeTs uMa xocta (hostname). Ima xocTa — 9T0 moIHOE TOMEHHOE UMSA CUC-
TeMbl, HaTpuMep www.absolutefreebsd.org. MHOTE TPOTPAaMMBI HE CMOTYT
HOpPMAaJbHO paboTaTs 6€3 TAKOTO UMEHM.

hostname=""

B cocras FreeBSD BX0AAT HECKOJIBKO Pas3jNUYHLIX IIaKeTOB, IIpeJHas3HAa-
YeHHBIX [IJIA peaJnsalni MeKCeTeBoro sKkpara. Mbl KOPOTKO PACCMOTPUM
naketusiii puabTp (Packet Filter, PF) B rinaBe 9. AkTuBamus u qeakTuBa-
1A MaKeTHOro (PUIbTPA IIPOU3BOLUTCS B r'c.cONnf ¢ MOMOIIBLIO CIeAyIOIei
mepeMeHHOM:

pf_enable="NO"

TCP/IP — 5TO mHOBOJIBHO CTapblii CeTeBOM MPOTOKOJ!, KOTOPHLIHI HEOIHO-
KpaTHO IOABeprajica M3MEeHEeHUIM U paciimpeHusaM. HeKoTopble namMeHe-
HUS U AOToJTHeHUs ObLu 00benuueHsl B « TCP Extensions» (Paciiupenus
TCP), kak onuchsiBaercd B riase 6. MHorue onepanoHHbIE CUCTEMBI MOTYT
BOCHOJIL30BaThCA mpeuMylnecTBamu pacinupenuit TCP, Ho Haubojee cra-
pbIe Ha 3TO He cIOCOOHBI. Eciiu y Bac BOBHUKAIOT CJIOKHOCTHY IIPU B3aWMO-
IeHICTBUM C HOCTATOYHO APEBHUMU y3JIaAMU CETU, 3aIIPETUTE MCIIOJIH30Ba-
Hue pacmupenuit TCP.

tcp_extensions="YES"

J s Bac MOKET IPeACTaBIATh MHTEePeCc NHPOPMAIIMA O HeYAAUYHBIX ITOIBIT-
Kax MIOAKJIIOUEeHUs ceTH K Balei cucteme. OmnmcamHasi gajiee BO3MOMK-
HOCTHb IIOMOXKET BaM OOHAPYKUTh HONBITKYM CKAHWPOBAHUA IOPTOB U He-
CAaHKIIMOHMPOBAHHOTO BTOPKEHUS, OMHAKO HapPAAY C IoJie3Hoir nHpopMa-
el oHa OygeT HAKAIJIMBATH B IPOTOKOJAX CHUCTEMbI MACCY HEHYXKXHOTO
mycopa. [lyia mHTepeca MOMKHO BKJIIOUYUTH 9TY (DYHKIIMIO Ha KOPOTKOE Bpe-
Ms, IIPOCTO UTOOBI IIOCMOTPETH, UTO B AeHCTBUTEJIbHOCTH ITPOMCXOIUT B Ba-
mreii cetu. (Tem He MeHee TOMHUTE, UTO OHA JellcmaumMeibHO MOYKET BbI3bI-
BaTh M3:KOTYy V aJfMUHUCTPATOPA.) YCTAHOBUTE ATy IePEeMEHHYIO B 3HaUe-

1 Tounee, CTeK IPOTOKOJIOB. — IIpum. nepes.
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HHe 1, UTOOBI cHCTeMa 3alluchiBajia B (paiijl HPOTOKOJAa MH(POPMAIIUIO
0 HeyJauHbIX IOMBITKAX COeIUHEHUS.

log_in_vain="0"

MapuipyTusaTopbl UCHOJB3YVIOT IIPoToKoN ICMP mna yBemomyieHus Kiu-
€HTCKUX KOMITLIOTEPOB 0 HAJIUYUH CETEBBIX IIIJII030B /I KOHKPETHBIX Map-
mIpyTOB. XOTS CYIIECTBYIOT JONYCTUMBbIE BapUaHTHI ucnob3opanus ICMP,
STOT MPOTOKOJI IINPOKO MCIOJb3yeTCS XaKepaMu AJis IlepexBaTa JaHHbBIX.
Ecnu B cetu nepeaapecarnusa ICMP He nmpuMeHsieTCsA, YCTaHOBKA 3TOTO IIa-
pamMeTpa He3HAUUTEJIHHO YCUJUT 3AITUTY cucTeMbl. O TOM, IPUMEHsSIEeTCA
sau nepeagpecarus ICMP, MOXHO CIIPOCUTH ¥ CETEBOTO aAMUHUCTPATODPA.

icmp_drop_redirect="NO"

A ecnu 6bL U ecmb ceTeBOM aIMUHUCTPATOP U HE MOKETE OTBETUTH HA ATOT
BOIIPOC, ITPOCTO BKJIIOUNTE IIPOTOKOJMPOBaHIE TAKETOB IIepeapecaliuu, mo-
JyYaeMbIX Balleii cucteMoii, B haitn /var/log/messages.! ObpaTure BHIMA-
HIe: eCJIU Balll CEPBED aTAKYIOT 3JIOYMBINIJIEHHUKY, 9TO OBICTPO MOXKET IIPHU-
BECTHU K IEPETIOJTHEHUIO YKECTKOTO IUCKa COOOIIeHnAMHU B (haiijie IPOTOKOIA.

icmp_log_redirect="N0O"

YT0o6BI HOAKIIOUYUTHCA K CETH, HEOOXOAMMO KaKJOMy CETeBOMY MHTepdheti-
cy npucBouth IP-agpec. HekoTophle Toagpo6HOCTHM 3TOH IPOIeayPhI ITPUBO-
nATcs B ryiaBe 6. [lomyuuTsh mepeueHb UMEIOITUXCS CeTeBBIX MHTep(deiicoB
MOJKHO ¢ moMoIbio Komauasl ifconfig(8). [lobaBbTe Ha3BaHUA BCEX ceTe-
BBIX MHTepP(heicoB, KaKbIil B OTAEJTbHOU CTPOKE, U YKAYKUTE B KaBBIUYKAX
uHpopMaIuio o HacTporkax. Hampumep, 4TOOBI TPUCBOUTEH CETEBOMY MH-
Tepdeiicy em0 IP-agpec 172.18.11.3 u cereByio macry 255.255.254.0,
cJenyeT BBECTH CJIENYIONTYIO CTPOKY:

ifconfig_emO="inet 172.18.11.3 netmask 255.255.254.0"

Ecau B cetu ucnoansyerca DHCP, torga Bmecto IP-agpeca ciemyer yka-
3aTh 3HaueHwue dhcp.

ifconfig_emO="dhcp”

AmnajoruuyHsIM 00pa30M IIPOW3BOAUTCS Has3HAUEHNE ceTeBoMYy MHTepdeiicy
ncesedonuma (alias). IlceBgorum — 310 He haKkTUuecKkuii IP-agpec cereBoro
uHTepdeiica, HO nHTEep(eiic OyaeT OTKINKATHCA Ha oToT IP-agpec, o uem
noapobuee pacckasbiBaeTcs B riiaBe 6. Cucrema FreeBSD B cocTosasuuu obec-
MeYUTh MOAAEPKKY HECKOJIbKMUX THICAY IICEeBJOHMUMOB JIS eIUHCTBEHHOTO
ceTeBoro nHTEepdeiica Ipu IOMOIIU 3auceit B re.conf caenyooIero suma:

ifconfig_em0_aliasnumber="address netmask 255.255.255.255"

1 Ecuu BBl BOOOIIe HUKOTAA He CJblmaau o nepenanpasiaenuu ICMP, He mpocrto
uaure, a Gerom Oerure B OAMIKANIINN KHVKHBI Marasud W KYIUTE KHUTY
Yapanza M. Kosuepoka (Charles M. Kozierok) «The TCP/IP Guide» (No Starch
Press, 2005). 1 cpasy ke npuHUMAaNTECh 3a YTEHHE.
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Homepa mceBIOHNMOB JOJKHEI OXBATHIBATE HEIIPEPLIBHBIA PAL YMCEJ X Ha-
uynHaThesa ¢ 0. Ecu B MOpAAKOBBIX HOMepax ICeBAOHNMOB IIOABUTCS Pas-
PBIB, TO IICEBAOHMMEI ¢ HOMEPAMU BEIIIIE Pa3phbiBa He OYyAYT YCTAHOBJIEHEI
BO BpeM 3arpy3Ku. (ITo JOBOJIBHO TUIINYHAS IP06IeMa, 1 €CJIN BbI CTOJK-
HeTech C Hell, MPOBepbTe CIMCOK IICeBAOHMMOB.) Hampumep, mceBgoHUM
anpeca 192.168.3.4 moskeH OBITH OIIpeiesieH KakK:

ifconfig_em0_alias0="192.168.3.4 netmask 255.255.255.255"

MapameTpbi ceTeBOM MapLUpyTU3aLUN

Peanuszanusa cereBoro creka Bo FreeBSD BkJouaeT B ce0s Maccy BO3MOMK-
HOCTEeH MapIIpyTHU3anuy nHTepHeT-TpaduKa. IlepeueHs mapaMeTpoB Map-
MIPYTU3aIuN HAaUMHAETCA C TAKUX IIPOCTHIX, KaK OIpefesieHue IILIi03a 10
ymosruanuio. Eciu IP-agpec obecrieunBaeT HOPMaJbHYIO pabOTy B C€TH, TO
IILJII03 10 YMOJIYAHUIO 00ecIeurBaeT JOCTYI KO BCceM y3JaM, KOTOpbIe Ha-
XOIATCA 3a IpeaeaMu JOKaJIbHOM CeTH.

defaultrouter=""

VerpoiicTBa yIIpaBiaeHnA CEThIO, TAKME KAK MeyKCeTeBbIe 9K PAHBI, JOJIKHEI
mepegaBaTh MaKeThl MEXKIY PasJINUYHBIMHU CeTeBhIMU HHTepdeiicamu. Ira
BO3MOXKHOCTE BO FreeBSD mo ymosruaHMIO BEIKJIIOUEHA, HO ee JIETKO MOYKHO
aKTHUBHPOBATL. IIpocTO COOOIIMTE cHCTEMe, UTO OHA OyAeT UIrpaThb POJIb
IJII034, ¥ OHA 00eCIIeUNT CBA3b MEXKIY HECKOJbKUMU CeTIMMU.

gateway_enable="N0O"

Ecnu cucreme Heobxommma moameps;kka mpoTokosa Routing Information
Protocol (mporokos mapiipyTHoii nHGOpPMAINK), UCIOJIB3YITEe IapaMeTp
router_enable, 4To6BI AKTUBUPOBATE €T0 HA 3aIlycKe cucTeMbl. Mory 3ame-
TUTb, YTO UM 3TOTO IIapaMeTpa He COBCEM TOYHO OTPAKAEeT €ro CyTh — MHO-
e MapHIpyTU3aTOPEI UCIIOJIb3YIOT IIPOTOKOJIEI, oTinuHbIe OT RIP, ogHaKO
TaKkoe HasBaHUe ITapaMeTpP HOCHUT yiKe HeCKOJIbKO IeCSATKOB JieT. Ecau Bam
B IeNCTBUTEJILHOCTH He TpedyeTcsa moamepskka mpotokosa RIP, ocrasbTe
STOT IIapaMeTp B IIOKoe!

router_enable="NO"

MapameTpbl KOHCONN

ITapaMeTpsl KOHCOJMM YIPAaBISAIOT IIOBEJeHUEM MOHUTOPA U KJIABUATYPHI.
C UX IIOMOIIbI0O MOKHO UBMEHUTD SA3bIK KJIaBUATYDPHI, pasMep Inpudra Ha
MOHUTOPE U MHOT0e-MHOroe apyroe. Hanpumep, mo yMOJI4aHUIO UCIIOJIb3Y-
eTcs cTaHJapTHaA pacKJjaaka KiaaBuartyphsl US, KoTopas HepeIKo Ha3bIBa-
erca «QWERTY». B karaJsore /usr/share/syscons/keymaps ecTb LOBOJIb-
HO MHOTO (aiiioB packjaafok. S mpeamounrai packaagky Dvorak, KoTo-
poii cooTBeTcTBYeT Qaiin us.dvorak. Ecau ykasaTh B mapamMmeTrpe keymap 3Ha-
uyeHUe us.dvorak, mocje 3arpy3KM B MHOTOIOJb30BATEIBCKOM DPEIKIME
cucrteMa OyAeT UCIOJIb30BaTh PAacKJIaKy KaaBuaTypsl Dvorak.

keymap="N0"
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Cucrema FreeBSD racut MOHUTOpP CIIyCTs OIpeaesieHHOe BpeMs Oe3meiicT-
BUSA KJABHATYPBI, KOTOPOe YKasaHo B mapamerpe blanktime. Ecau B aToMm
mapameTpe yKasaTh 3HaueHnue N0, Torma cucrema BooOIe He OyIeT racurhb
sKpaH. MeliTe B BUIY, UTO COBPEMEHHbBIE MOHUTOPBI CAMHY T'acAT 9KPaH ye-
pe3 HEeKOTopoe BpeMs B IeJIAX DKOHOMUHU 3JIEKTPOdHepruu. Ecam sxkpaH
racHeT, JaKe ecJU BBl YCTAHOBUJIM mapameTp blanktime B sHauenue NO,
mpoBepbTe HacTpoiiku BIOS 1 mocMoTpuTe pyKOBOACTBO MOHUTOPA.

blanktime="300"

Kpome Bcero npouero, cucrema FreeBSD no3BosifgeT ncrnoab30BaTh B KOH-
coiu pasauuHbie MmMpu@Tel. IIpudThl, UCHOAL3yeMble II0 YMOJYAHUIO,
BIIOJIHE IIPUTOMHEI IJIs1 CepBepa, OJHAKO Y BAC MOXKET IMOSIBUTHCS JKeJaHue
TOMEHSATh UX Ha HaCTOJILHOM KOMIbIOTEpEe UM HAa HOyTOyKe. B MoeM HOYT-
OyKe mcmosb3yeTcsa 17-II0MMOBEI SKPaH C IIPOMOPIIUIME, TTO3BOJIAIOII-
MU IPOCMATPUBATDL BUAEODUIBMBI, 1 Ha TAKOM dKpaHe IMIPUPTHI IO YMOJI-
YAaHWIO BBITJIAAAT JOBOJHHO HENPUTJISALHO. ¥ BaC €CThb BO3MOXKHOCTH BBI-
6paTh J1000# mpudT U3 Karagora /usr/share/syscons/fonts. IlonpobytiTe
HECKOJIbKO M3 HUX U IIOCMOTPUTE, KaK OHU OYIyT BHITJIAAETH Ha BallleM 9K-
pane. HasBanusa mpudToB BKJIIOYAIOT B ce0A U UX pa3Mephbl, 1 BbI MOYKETe
momo0paTh MOAXOAAINYI0 mepeMeHHy0. Hampumep, B daitne swiss-8x8.fnt
HaxomuTcA mipudT Swiss, pasmepom 8 Ha 8 nmuKceseil. YToOBI UCIIOJIB30-
BaTh €ro, Heo6X0MMO YCTAaHOBUTH €TI0 UM B Imapamerpe font8x8.

font8x16="N0"
font8x14="N0"
font8x8="N0"

Cy1ecTByeT BO3MOKHOCTD MCIIOJIb30BATh MBIIIIb B KOHCOJIH, JasKe He MMes
rpaduueckoro uurepdeiica. ITo ymomuanuio FreeBSD cama nbiTaercs oI-
pemenuts Tun MbImu. Ecau BbI ucmosabdyere Mblb PS/2 nau USB, ecTh
BEePOATHOCTD, YTO OHAa 3apaboTaeT cama coboii, 6e3 BEITIOJHEHUS CIIeI[NAaJb-
HBIX HACTPOEK, KaK TOJHKO Bbl aKTUBU3UPYETE NeMOH YIPaBJIEHUS MbI-
mibio. HekoTopslie ycTapeBiire NI HEOOBIYHBIE TUITHI MBIIITH TPEOYIOT PYU-
HOI HACTPOMKMU, HOPSILOK KOTOPOIT ONMMCHIBAETCA B CTPAHUIIE PYKOBOACTBA
moused(8).

moused_enable="NQ"
moused_type="AUTO"

Mok HO TaKIKe U3MEeHUTh PasMephl N300pasKeHusa Ha 9KpaHe MoHuTOpa. K-
JI pa3Mepbl n300pakeHns He COBIIAIai0OT C pa3MepaMu SKpaHa, MOYKHO 13-
MEHHUTh YUCJIO CTPOK U UX IJINHY, U3MEHUTD I[BET TEKCTAa, U3MEHUTH (hOPMY
Kypcopa U ero IOoBeIeHNe U BBIIOJHUTEL BCE OCTAJIbHBIE MEJIKNE HaCTPOM-
Ku. ITOJMHBIN CIMCOK BO3MOKHBIX BAPMAHTOB MOXKHO IOJYYNUTh B CTPAHULIE
pyxoBozcTea vidcontrol(8).

allscreens_flags=""

AHnaoruusbIM 00Pa30M MOYKHO YIIPABJIATE IIOBEJeHNEM KJIABUATYPBI B J0-
BOJIBHO IIIHPOKUX IIpefesax. HacTpouTs MOXKHO BCe, HAUMHASA OT CKOPOCTH
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aBTOIIOBTOPA HAaMKATON KJABUINM A0 MepeHasHaueHusA (QYHKIIMOHATIbHBIX
KJIABUII. 3a JOIOJHUTEIbHON NHPOPMAaIei oopalaiiTech K CTpaHuIe py-
koBozacTBa kbdcontrol(8).

allscreens_kbdflags=""

Mpouuve napameTpbl

3aKJI0UnTeIbHOE IONYPPU TapaMeTpPOB HACTPONKM MOKET ObITh, a MOJKET
¥ He OBbITH, II0JIE3HBIM JJIA JJI000r0 OKPYKEHNs, HO OHU MCIIOJIb3YIOTCA 10C-
TATOYHO YaCTO, UYTOOBI OLITH JOCTONHBIME yIIOMUHaHUA. Hanpumep, He Bce
CHCTEMBI MMEIOT JOCTYI K IPUHTEPY, HO B TeX U3 HUX, KOTOPbIe NMEIOT Ta-
KOl mocTyIl, 6yaeT Heo0XOAUMO MCII0JIb30BaTh AeMoH medatu 1pd(8). Mur
elle BepHeMcA K HacTPOIiKe MpuHTepa B riase 15.

ldp_enable="N0"

Hemon sendmail(8) ympasiser npueMoM u nepegadeit 91eKTPOHHOM IOUTHI.
IIpakTuecKu BCce CHCTEMBI JOJIMKHEI 001aaTh BO3MOXKHOCTHIO OTIIPABIATE
9JIEKTPOHHYIO MOUTY, HO 3HAUNTEJIHHAA YaCTh KOMIILIOTEPOB, PAa0OTAOIITIX
mon yupasienueM FreeBSD, me Hy:KIaeTcsA B BO3MOKHOCTH IPUHUMATH
3JeKTPOHHYI0 mouTy. Ilapamerp sendmail_enable oTBeuaeT 3a HaCTPOUKY
00paboTKU BXOOAIIElH 9JIeKTPOHHOI TOUTHI, a sendmail_outbound_enable mo-
3BOJISET CHCTEME OTIIPABIATEL ouTy. [logpoOHee 06 9TOM paccKasbIBaeTcs
B roaBe 16.

sendmail_enable="NO"
sendmail_outbound_enable="YES"

Oxua m3 MHTepecHBIX ocobeHHOCTeii FreeBSD — cmoco6HOCTH 3amyCcKaTh
IporpaMMHOe o0eclieueHne, CO3JaHHOe IJIs APYIMX ONEePAIlMOHHBIX CHC-
TeMm. HamnboJsiee 4acTO MCHOJIL3YETCA PEXKUM COBMECTHMOCTH C IPOIPAMM-
HBIM obOecleueHMeM, CO3JaHHBIM aaA Linux, Ho FreeBSD mommep:xuBaeTr
BO3MOXKHOCTE 3anycKa ABonYHBIX nmporpamm s SCO UNIX u SVR4. 9ra
0co0eHHOCTDh OyaeT oOcy:kaaTbes B riiaBe 12. He akTuBupyiiTe sTH pesKu-
MBI COBMECTHUMOCTH, IIOKA He IPOUYNTaeTe 3Ty IIaBy!

linux_enable="N0O"

Kusnenno BaxkHaa yacTh 060 UNIX-momo6HO0 omepaiimoHHOIi cucTe-
MBI — 3TO paszejsieMble OMOGIMOTeKN. ¥ BAC €CTh BO3MOYKHOCTD OIIPEIeIATh
mepeveHb KaTajoros, rae FreeBSD 6yaeT nckaTh Heo6xoauMbIe eit 6116J1110-
TeKu. OOBIYHO HACTPOMKHU IO YMOJUAHUIO BIIOJHE aJeKBaTHbI, HO €CJIN BbI
o0Hapy’K1BaeTe, YTO BaM PETYIAPHO MPUXOAUTCA U3MEHATH 3HAUSHUE IIe-
pemMeHHOU OKpysKeHuA LD_LIBRARY_PATH, Torza BaMm caeayeT BOCIOJIb30BATh-
cdA OTUM ITapaMeTpPoOM HacTPONKU. [[0MOJHUTEeIbHbIE PEKOMEeHAAIINY Oy Iy T
IaHbl B riase 12.

ldconfig_paths="/usr/lib /usr/X11R6/1ib /usr/local/lib"

B cucreme FreeBSD peanusoBama cucteMa obecrmeueHnss 6€30MacHOCTH, KO-
TOpas MO3BOJISAET aIMUHUCTPATOPY YIPABIATH 0A30BBIMU XaPAKTEPUCTH-
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KaMu CUCTeMbI. BbI MosKeTe I100a/IbHO 3alIPEeTUTh BOBMOKHOCTD MOHTHPO-
BaHUs KECTKUX OUCKOB, OTPAHUYUTEL AOCTYII K OIpPeNeieHHBIM IIOPTaM
TCP/IP u ma:xe 3ampeTuTh n3MeHATH (aiiabl. IlogpodbHee o TomM, KaK uc-
OJIb30BaTh 9TH MYHKIIMHU, PACCKa3bIBAae€TC B IJase 7.

kern_securelevel _enable="NO"
kern_securelevel="-1"

Temepsb, KorAa Bbl MOJYUNIN HEKOTOPOE IIPECTaBJIeHe O TapaMeTpax Ha-
CTPOMKM, momaeps:KkuBaeMbIx cucteMoii FreeBSD «u3 KOpoOKu», maBaiiTe
IOCMOTPUM, KaK MOYKHO X MCIIOJb30BATh Ha IPaKTUKE.

Cucrema cueHapueB 3anycka rc.d

ITepexon OT OAHOIIOJIB30BATEIBCKOTO PEIKIMA K MHOTOIIOJIb30BATEIHCKOMY
cucrema FreeBSD mnpous3BOAUT ¢ MOMOIIBIO CIeHAPUSI KOMAaHIHOTO MHTEP-
mpeTaTopa /etc/rc. ATOT CIleHAPUM UNTAET COAEPKUMOe KOH(PUTYypaInoH-
HBIX Qaitnos /etc/defaults/re.conf u /etc/re.conf u 3amycKkaeT KOJJIEKIIUIO
IPYTUX CcIleHapueB, OCHOBBLIBASCH Ha MOJIyUYEHHBIX IIapaMeTpax HAaCTPONKMU.
Hampuwmep, ecau 6611 paspertieH 3anyck gemona USB, ciienapuii /etc/re 3a-
OYCTHUT APYTOM CIleHapuii, CO3MaHHBIN CHeINaJbHO AJIA 3allyCKa 9TOTO Je-
moHa. B cocraB FreeBSD BxomAaT ciieHapuu, npegHasHauUeHHBIE IJIA 3a1yc-
Ka cJIy:K0, MOHTUPOBAHUA AUCKOB, HACTPOMKM COeIUHEHUSA C CeThIO U yCTa-
HOBKU IIapaMeTPOB 0e30IIaCHOCTU. ITH CIIeHAPUU MOXKXHO MCII0JIb30BATh JIJIs
3alyCcKa 1 OCTAHOBKH CJIY2K0, TOUHO TaK JKe, KaK 3TO JejaeT cama CHUCTeMa,
3a cueT yero obecreurnBaeTcsa MOoaAepsKaHre [eJOCTHOCTA CUCTEMBI 1 YIIPO-
I1aeTcs Ballla JKU3Hb. ITU CIleHapUU HaXOAATCS B KaTaJyore /etc/re.d.

AKTHBUPOBaB (PYHKIMOHAJBHBLIE BO3MOMKHOCTH B rc.conf, Bbl CMOKeTe
YIOPaBJATh UMY C IIOMOIIBIO clieHapueB rc.d. Hampumep, mpeamnoaoxum,
YTO BaM IIOTPe0OBAJIOCH 3allyCTUTH AeMOH SSH, KOTOphIil paHbIIle He HC-
TOJIb30BAJICS. ¥ CTAHOBUTE ImapameTp sshd_enable B 3HaueHue YES u mepeii-
IUTe B KaTaJor /etc/rc.d. 3nech Bul HalieTe clieHapuil ¢ UMeHeM sshd.

Yto Takoe rcNG?

Korga-to nasuo FreeBSD BKJouasia B ce0s IIPUTOPIITHIO MOHOJIUT-
HBIX ClleHapueB /etc/rc, KOTOPbIe BBHIMOJHAIN HACTPOUKY BCell cuc-
TeMbl. KasKABI AeMOH WM CJOy:k0a 3amycKajcs C IIOMOIILIO He-
CKOJIbKUX CTPOK, 3alPATAHHBIX B OJHOM M3 9TUX clieHapueB. [ia
OOJILIITMHCTBA CUCTEM TaKOU IMOAX0 BIIOJHE OPaBALIBaJ ce0sa, HO OH
He OTJInYaJics 0co00i rmOKocThi0. CoBpeMeHHas CucTeMa MaJIeHbKUX
clleHapueB KOMaHJHOT'O MHTEPIpeTaTOpa, IpeJHAa3HAUeHHbBIX I 3a-
IyCKa OTAEJbHBIX CIAY:K0, Oblia padpaboTaHa B paMKax cucteMbl Net-
BSD u zaTem 6bicTpo nepexkouesasia Bo FreeBSD. B macrtosiee Bpe-
MA TOJLKO 3Ta CHCTeMa MCIIOJIb3yeTcsa BO Bcex Bepcusax FreeBSD,
a J100bIe yIIoMuHAHUA 00 rc NG — 3TO JINIITh OT3BYKH SII0X U Iepexo/a.
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#./sshd start
Starting sshd.
#

Hu opuu ciienapuit us rc.d He OyIeTr 3amyllieH, ecjau He ObLI aKTUBUPOBAH
COOTBETCTBYIOIINI eMy ITapaMeTp B rc.conf. 9To rapaHTUPYeT, UTO BCe, UTO
pab6oTaJo mo mepesarpysku, OyAeTr sanylieHo U IIocJje Hee. BBl MoKeTe oc-
TaHABJIUBATDL PAOOTY CJIY:KO C ITOMOIITBI0O KOMaHAHI STOP, IPOBEPATEH COCTOS-
HIUe ¢ TOMOIIbI0 KOMaHAHI status 1 mepesanycKaTh UX C IIOMOIIBI0 KOMAaH-
bl restart. Ecau Heo6X0QUMO 3aIyCTUTh IPOTPAMMY BCETO OOUH pa3 C II0-
MOIITHI0 COOTBETCTBYIOIIETO €1 cIleHapusA B rc.d ¥ BaM He HYKHO, UTOOBI OHA
3allyCcKaJIach IIOCJIe Iepe3arpy3Ky, UCIOIb3yHTe KOMaHAy forcestart.

ITogpobGHee comep:kuMoOe KaTajora rc.d 0yaeT paccMaTpuBaTheA B ryiase 12,
Kor[a MbI 6yzeM o0CysKAaTh HACTPONKY U HaNMcaHue COOCTBEHHBIX CIleHAa-
pues rc.d.

OcCTaHOB CUCTeMbl

Cucrema crieHapueB s3anycka rc.d B cucrteme FreeBSD urpaer ABOAKYIO
POJIb — OHU He TOJBKO JOJIYKHBI IPOU3BOAUTE 3aIyCK CHUCTEMHBIX CJIYIKO,
OHU JOJI’KHBI TaKJKe MMPOU3BOIUTDL UX OCTAHOB IIepe BLIKJIIOUeHUEM ITNTAa-
Husa. OgHY clleHapuy JOJI"KHBI JeMOHTHUPOBATh "KeCTKUe TUCKU, TPYTHe OT-
BEUAIOT 32 OCTAHOBKY JEMOHOB WU yJaJieHHe BPeMeHHBIX (DaiJioB, OCTaB-
muxcs mocJe paborel. HekoTophie MporpaMMbl He IIEePEeKUBAIOT 10 IIOBOLY
6eCIePEeMOHHOCTH OCTAHOBKY, KOI'A CHCTEeMAa MOTOBUTCA K BBIKJIIOUEHUIO
HA HOYb — a BeJb II0CJIe OCTAHOBKU CUCTEMBbI BCE KJINEHTHI, IOAKJIIOUCHHBIE
yepe3 SSH, OGyayT OTKJIIOUEHBI, W JIIOOLIe 3alpOINeHHbIe BeO-CTPaHUITLI
npocTo He OyayT pocraBienbl. OgHAaKO B ciayuae ¢ 0azaMu JaHHBIX OUEHb
Ba’KHO, KaK 3TO IporpaMMHOe obecrieueHne 6yeT OCTaHOBJIEHO, ITOCKOJIb-
Ky OecliepeMOHHAasl OCTAHOBKA MOMKET MIPUBECTH K IMTOBPEKIEHUIO JaHHbBIX.
Muorue apyrue mporpaMMbl, KOTOPbIE MMEIOT JeJi0 C HAHHBIMU, TaKiKe
YyBCTBUTEJbHBI K CIIOCO0Y OCTAHOBKHU: €CJIM He IIO3BOJUTH UM KOPPEKTHO
3aBEPIIUTH CBOIO pabOTy, IIOTOM MOKHO CUJILHO ITOKAJIETh 00 9TOM.

Korma BhIMOSIHSIETCS OCTAHOBKA CHUCTEMBI, C IIOMOINLI0O KoMmaHAbl shut-
down(8) unu reboot(8) FreeBSD BrisbiBaeT cuenapuii /etc/rec.shutdown.
ITOT clleHapuil BLI3BIBAET CIleHAPUHU U3 r'c.d C IapaMeTpoM Stop, B HOPSI-
Ke, 00paTHOM HOPSAKY UX 3aIlyCKa Ha dTalle 3arpy3Ku, JaBas T€M CaMbIM
CepBepPHLIM IIPOrpaMMaM YAAJIUTh BpeMeHHbIe (DalJIbl M 3aBEePIIUTH CBOIO
paboTy HOpMAJIbLHBIM 00Pa30M.

Temepsb, Korga Bbl 3HAETe, KaK 3alyCKAeTCAd M OCTAHABJIMBAETCSA CHCTEMa
FreeBSD, naBaiiTe nepeiifieM K pacCCMOTPEHUIO OCHOBHBLIX NHCTPYMEHTAJb-
HBIX CPEJICTB, KOTOPbIE ITI03BOJIAT BaM 00eCIIeUUTh Pa60TOCIIOCOOHOCTD CHC-
TeMBI JasKe IIOCJIe BallluX 9KCIEePUMEHTOB.



MpouTuTe 3TO paHblUe,
4yeM YTO-HMOYab ucnopTuTe!
(Pe3epBHOE KONMPOBaHUE N BOCCTAHOBNIEHUE)

B GosbImuHCTBE ciryuaeB cOOM B CHCTEMe IIPOMCXOASAT IO BHHE UYeslOBEeKa,
HO CJIYYAIOTCS U anmnapaTHble c6ou. XaKepbl HAXOAAT BCe HOBBIE CIIOCOOBI
TIPEOJOJIeHNA CEeTeBOM 3aIIUTHI U IPOHNKHOBEHUS B CUCTEMY Yepe3 IIPUJIO-
JKeHUsA, U BaM Hens30e:KHO npudemcs perysapHOo 00HOBIATE CBOIO CHCTEMY.
(OGHOBIATE JIU CUCTEMY IIOJTHOCTHIO UJIU OTAEJIBHYIO €€ YACTh — 9TO V3Ke OT-
IeJnbHBIN Bompoc.) Beakuit pas, Korjga Bel IPUKJIAAbIBaeTe PyYKU K CUCTe-
Me, CYIIIeCTBYET OMaCHOCTH OIIYCTUTH OIINOKY, HAPYIIUTh PaOOTy sKU3HEH-
HO BaYXHOM CJIY’KOBI MJIM BOOOIIlE TOJHOCTHIO Pas3pyIIuTh cucremy. ocra-
TOYHO BCIIOMHUTB, KaK YaCTO BBl UTO-TO MEHSJIN Ha KOMIbIOTepe (¢ 110001
OIIEePaIMOHHOM CUCTEMOIT) 11 CTATKUBAJINCH BIOCJIEICTBUY CO CTPAHHBIM II0-
BeJeHUEM cucTeMbl. Jlaske MUHUMAaJIbHbIEe UBMEHEHUA KOH(GUTYPAIUU 10~
TEeHIINAJbHO CIIOCOOHBI MOBPEAUTHh MaHHBIe. [[0aTOMY BBHI BCerna AOJMKHBI
OBITH TOTOBBHI K XYyAIIeMYy. B ciiyuyae ¢ KOMIBIOTEPAMU 9TO O3HAUAET BO3-
MOJKHOCTH MMOBPEXKICHUA JAaHHBIX HA JKECTKOM JIMCKE, U BBl JOJKHBI OBITH
TOTOBBLI BOCCTAHOBUTD ATU TaHHBIE.

XysKe Ipyroe — YNTaTeJIb 9TON KHUTU, BEPOATHO, eIlle TOJIbKO N3yUaeT, Kak
HacTpauBaTh cuctemy FreeBSD, u mosTomy moka He roToB K aBapuu. Ho-
BUYKY HEOOXOAMMO ITPOTECTHPOBATH MHOYKECTBO BapHUAHTOB KoHGUTrypa-
MUY U ITPOAaHAIN3NPOBATDL «CTOPUIO» M3MEHEHUN B KOH(MUTYPAIINHU CHUCTe-
Mbl. IHOTIA coIy4yaloTCsA BeIli, KOTOPble MOTYT BhI3BAThH He TOJIBKO BBICKA-
3piBanme: «Ho B mocyiegHMIT MecAl] 3TO paboTaIo, UTO Ke I U3MEeHUJI? », —
HO u OoJiee OypHBIe smoIriuu. CMosKeTe Ju BbI BCIIOMHUTh BCe M3MEHeHUs,
KOTOpbIE IIPOU3BEJIN B TeUeHEe MOCIeJHNX HeleIb, MeCAIEeB UIu JieT? A uTo
ecJi m3MeHeHNusA ObLIM BHECeHBI BAalllMMu KoJjuieramu? Ha camom mese uH-
TEHCUBHBIE 9KCIIEPUMEHTHI MOTYT ITOJHOCTHIO HAPYIITUTD PAOOTY CUCTEMHI,
O3TOMY HEOOXOAUM CIIOCO0 BOCCTAHOBJIEHUA BaKHBIX JaHHbBIX.
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9Ira riaaBa HAUMHAETCS C PACCMOTPEHUSA OOIIEeT0 IOAX04a — Pe3EPBHOTO KO-
IMPOBAHUSA BCETO, UTO €CTH B KoMITbIoTepe. OZHAKO TaKOM OAX0/ HELOCTA~
TOYHO XOPOII JJII COXPAHEHUA OTJEJbHBIX (haiIOB, IOATOMY STOT CIydait
O0yzer paccmoTrpeH otxenbHo. Ecim (daiin usmeHserca TpU pasa B JI€Hb,
a pesepBHOe KOIIMPOBAHUE IPOUCXOAUT Pa3 B HEJEJII0, TO IIpU IToTepe daii-
Jla MOJKHO IIOTEPATH BasKHBIE NaHHBIE. Kpome TOro, 6ynyT paccMOTpPEHBI
MePHI 10 BOCCTAHOBJIEHUIO U IEPEKOMIIOHOBKE CHCTEMBI B CJIydYae YaCTUU-
HBIX HEIOJIaJIOK — C IPUMEeHEeHNeM OJHOIIOJIb30BaTeIbCKOI0 PEXXUMa U 3a-
TPY30YHOM IMCKETHI AJA PeMOHTHBIX paboT (fixit).

Pe3epBHoe KonnpoBaHune cucremMbl

PesepBHOE KOMMpOBaHNe CHCTEMbl HEOOXOAMMO, JIUIIb €CIAU JaHHbIE BaK-
HEI. 9TO He Tak IIYIIo, KaK MOJKeT II0Kas3aTbCsa. BoIrpoc, KOTOPLIA HALO ce-
6e 3amaTh, TakoB: «CKOJBLKO OyZeT CTOUTH BOCCTAHOBJIeHME NJaHHBIX?» Ha-
IpuMep, HeZoporas CHCTEMa PEe3ePBHOI0 KOIMPOBAHUS CTOUT HECKOJIBKO
coreH goJutapoB. Kak qoporo cTouT Ballle BpeMsi U CKOJIBKO €ro IoTpedyer-
¢, 4TOOBI BOCCTAHOBUTH CHCTEMY C YCTAHOBOUYHOTrO HocuTeas? Eciu cambie
IparoleHHbIe TaHHBIE HA BAIllEM KEeCTKOM JUCKe — 3TO (Pail ¢ 3aKJIagKaMu
BeO-Opoysepa, TOrna, BEPOATHO, HET CMBICJIA BKJIAIBIBATEL JE€HLI'M B CHUCTE-
MYy pes3epBHOro Konuposauusa. Ho ecau peub uger o MarucTpajaibHOM cepBe-
pe KOMIaHWM, TOT[a BhI OyJeTe OTHOCUTHCA K WHBECTHUPOBAHUIO JEHEr
B CHCTEMY Pe3epPBHOI'0 KOIIMPOBAHNS OYeHb CePhe3HO.

15 omepamuii Mo MOJHOMY COXPaHEHUIO M BOCCTAHOBJICHUIO HEOOXOMUMBI
HAKOIIMTEeJb Ha MATHUTHOM JIeHTe U caMma JieHTa. Kpome sToro, mamHBIE
MOJKHO COXPaHATH B (haiisax, MPOBOAS pPe3epBHOEe KOMMpPOBaHMe II0 CeTH,
MU Ha Ch€MHBIX HOCUTENAX, TAKUX KaK KOMIAKT-AucKu i DVD-guckm.
OmHaxko COBpeMEeHHBIM MHAYCTPUAJBLHBIM CTAHIAPTOM ABJISETCA MATHUT-
HadA JIeHTa, II0O3TOMY BHUMAaHNE 3/eCh OYyAeT COCPeJOTOUeHO MMEHHO Ha
aToM perrteHuu. [IJjia paboThl ¢ HAKOMUTEJIeM Ha MAarHUTHOM JIEHTEe BaM I10-
TpebyeTcs mporpaMMa Pe3epBHOI0 KONNPOBAHNS, M Mbl PACCMOTPUM CTAH-
JapTHBIE IPOrPaMMBbI PE3ePBHOI0 KOIIMPOBAHMNSA, KOTOPbIE PACIPOCTPAHSI-
forcsa B coctaBe FreeBSD.

Hakonutenun Ha neHTax

FreeBSD mogmep:;xuBaeT HAKOMUTEIW HA MATHUTHBIX JIEHTaX ¢ WHTepdeii-
camu SCSI, USB u IDE. Ilo cpaBuenuio ¢ ycrpoiictBamu IDE ycrpoiicTBa
SCSI 6eicTpee u HazexkHee, ogHako ycrpoiictBa IDE gemresne. Haxkomure-
au ¢ uarepdeiicom USB He Bcerga cooTBETCTBYIOT CTAHZAPTAM 1 IIOTOMY
MOTYT He moaaep:kuBaTbcsa cuctemoit FreeBSD. O6sa3aTelbHO 03HAKOMbB-
Tech C MMPUMEUAHUAMU K BBINTYCKY B apXHMBax ITIOYTOBBIX PacchLIOK Free-
BSD, uT00BI yOeauThCsS, YTO BAIll HAKOIIKUTEJb HA MATHUTHOM JIEHTE CO-
BmecTuM ¢ FreeBSD.

ITocne uamyecKoii yCcTaHOBKM HAKOIMTEJ s Ha JIeHTe HeoOxommmo yb6e-
IuThes, uTo FreeBSD pacmosnasa aTo ycrpoiictBo. CaMblit TPOCTOM OYTH —
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npoBepuTh Gain /var/run/dmesg.boot, Kak paccKasbIBaJIOCh B IJjaBe 3.
Haxkomnurenu ¢ nuarepdpeiicamu SCSI u USB oTo6pakarmTcs B HeM KaK yCT-
poiicTBa «sa», Torma Kak IDE-makomuTesn oroopaskaiTcsa KaK yCTPOMCTBA
«ast». Hanmpumep, caemyioiiue Tpu CTPOKYU U3 (paitia dmesg.boot onuceiBa-
oT SCSI-HAKONUTEND, TOAKJIIOUEHHBIN K 5 TOMY KOMIIbIOTEPY:

Osa0 at @ahcO bus 0 target ©9 lun 0
sal: <SONY @SDT-10000 0110> Removable Sequential Access SCSI-2 device
sa0: ©40.000MB/s transfers (20.000MHz, offset 8, 16bit)

W3 Bceit muGopMAaILK, YTO MBI UMeeM 00 3TOM HAKOIIKMTEeJe Ha MarHUTHOMN
JieHTe, caMmoe BaxkHoe, uTo FreeBSD omosHasa ero kak ycrpoiictso sal @.
Kpome Toro, aTo yerpoiicteo moakaoueHo K SCSI-kapre ahcO @ co SCSI ID 9
© u 570 mogenb «SONY SDT-10000 0110» @ ¢ MmakcMMaJIBLHOM ITPOU3BOLII-
TeJLHOCTBIO 00 40 MOaiiT B ceKyHny ©.

dannbl ycTpOMNCTB HaKoONUTENen Ha NeHTax,
nepemMoTKa 1 usBneyeHue

IIpexxme uem BBI CMOKETEe MCIIOJIb30BATh HAKOIUTEIb Ha MATHUTHON JIEHTE
UL HYKJ PEe3ePBHOI0 KOIMMPOBAHWS, HEOOXOAMMO HAYUUTHLCA UM YIIPAaB-
a4aTh. [lomo6HO MHOTUM ApyruM cTapoMoaubIiM yerpoiictBaM UNIX, cmocob
JOCTYIa K HAKOIIMTEJIO Ha JIEHTe OlpeesiseT ero moseaenne. s KaxKaoro
TUIIA HaKONUTEJeH Ha JIEHTe UCIOJIb3YIOTCS pasnuHbie (haiiibl yCTPOMCTB,
¥ BCe OHU BeyT cebs mo-pasHomy. OCHOBHOI MeXaHU3M YIIPaBIeHUA HAKO-
nuTejieM — NpuMeHeHue Gaiija ycTpoiicTBa, KOTOPHIM MCIOJIb3yeTCA MJIs
JOCTyHa K HEMY.

ITpu Hanmnuum ob6bruHoro SCSI-HaKONMUTEASA MHTEPEC MPEeACTaBIAIOT TOJIb-
Ko Tpu (aitna yerpoiicTB: /dev/esal, /dev/nsa0 u /dev/sal. Touno Tak xe
nns IDE-makonuTens BaykHbI Gaitabl /dev/east0, /dev/nast0 u /dev/ast0.

Haxomnurenu Ha JIeHTaX — 3TO YCTPOMCTBA C IIOCIEeL0BATEIbHLIM JOCTYIIOM;
JaHHBIE HA JIEHTEe XPAHATCA JUHENHO. [/ mosyyeHrus JoCTyIa K ompee-
JIEHHBIM JaHHBLIM Ha JIEHTe He0OXOAMMO IIePpeMAaThIBATE JICHTY BIIepe] 1 Ha-
3ajn. [enars 5TO MK He JeJaTh — BOIIPOC BaXKHBIN.

MNpumeyanune
MoBepeHMe pa3nnyHbIx haiinoB yCTPONCTB HAKONUTENEN HA NEHTE Pa3fINyHO B pas-
HbIX OMEepaLMOHHbIX cucTeMax. Pasnuunble Bepcuu UNIX 06napaloT pasiuyHbIM
nporpamMMHbIM obecreyeHmem, KOTOpoe No-pa3HOMy 0OCNYKMBAET 3TU HAKONUTENU.
He aenaite HMKaKux NpefnofoXeHNit OTHOCUTENbHO Ballero HakonuTtens!

Eciu B koMaHze yKkasbpIiBaeTcA (paiia yCTPOUCTBA, KOTOPBINI COOTBETCTBYET
MMEeHU YCTPOMCTBA, JIeHTa OyAeT aBTOMaTUYeCKU IepeMOoTaHa Iocjae 3aBep-
mieHus onepamnuu. BosbmeM yerpoiicTBo SCSI sa0; mpu 3amycke KOMaHIbI,
B KOTOPOIi B KauecTBe (aiija ycTpoiicTBa yKasaH /dev/sal, jeHTa OyneT
aBTOMAaTHYECKU IIEPEMOTAHA 10 3aBePIIEHUN KOMaHIbI.
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BriBaer Tak, 4TO IOCJIe 3aBEPIIEHUS ONEPAIlUU JIEHTY IePeMAaThIBATL He
HAJ0, HAIIPUMeED, KOTJa IPeANoIaraeTcs BhIIOJHUTD Pe3ePBHOE KOITUPOBAa-
HUe JaHHBIX C APYroi MAIlWHBI U PA3MECTUTh X HA JIEHTEe WU BaM Heo0-
XOJUMO Iepe] IIePeMOTKON 1 M3BJIeUeHNEeM JIEHThI KaTaJoTu3nupoBaTh ee.
B srom cayuae ciexyer 3azelicTBoBaTh (aity ycTpoiicTBa, UM KOTOPOTO
HaumHaeTcsa ¢ n. CKakeM, eciiu B KoOMaHae ykasaH /dev/nsal, jeura He 0y-
JeT IepeMoTaHa.

YrobBI JIeHTa M3BJIeKajach aBTOMATUUYECKU IIOCJEe 3aBEPIeHUs Omepaluu,
cjenyeTr yKasaThb (hailsl yCTPOMCTBA, MM KOTOPOro HaumHaercs ¢ e. Hanpu-
Mep, ecJIM oIeparus IMoapasyMeBaeT pe3epBHOe KOIMUPOBaHME BCeHl cucTe-
MBI, JIJIST aBTOMATHUUYECKOTO U3BJIEUEHUA JIEHTHI 110 OKOHYAHUYN COXPAaHEHUS
cJenyeT 3alefiCTBOBATE YCTPOCTBO /dev/esal. HekoTophle cTapble HAKOIIU-
TeJIM Ha JIEHTaX MOTYT He MOAIeP:KUBATh aBTOMATHYECKOe N3BJIEUCHUE JIEH-
THI; B 9TOM CJIyuae HeoOXOAMMO HAKATh KJIABUIIY JJIA IPUBEAEHUS B JeiCT-
BUeE pbIUara, KOTOPHIi N3BJIeUET JIEHTY 13 HaKonuTeas1. CaMbIii IIPOCTOM CIIO-
€00, TTO3BOJIAIONINI BBIACHUTH, BOSMOSKHO JI aBTOMATUYECKOEe M3BJIEUeHUE
JIEHTBI, COCTOUT B TOM, YTOOBI IIOIPOOOBATH MU3BJIEYUL €€ 3a CUeT MCII0JIb30Ba-
HUA COOTBETCTBYIOMIETO (haiiyia yeTPoiCcTBA U TOCMOTPETH, UTO IIPOUBOMIET.

NepemeHHasa $TAPE

Bo MHOTMX mIporpaMMax moApasyMeBaeTcs, YTO HAKOIUTE b Ha JIeHTe Mpe-
craBjeH (Qaiiaom ycrpoiicTBa /dev/sal, omHAKO TaKoe IPEATIONoKeHNe He
Bcerga BepHo. Jlake eciiu B cucTeMe YCTAHOBJIEH TOJBKO OJUH HAKOIIUTEb
SCSI, To BO3MOKHO, UTO BaM He moTpebyeTcs aBTOMaTHUUecKasa IIepeMOTKa
aeHTsI (dev/nsal) uim Hajmo OyIeT M3BJIEUD JEHTY O 3aBEPIIIEHUN Pe3epPB-
HOTO KontmpoBauud (/dev/esal). JIubo B cucreme ects HaKonuTeab IDE, nia
KOTOPOT0 MCHOJIb3yeTcs (haily yeTPoCcTBa ¢ COBEPIIIEHHO APYTUM UMEeHEeM.

Muorue nporpaMMbI (HO He BCe) OPUEHTUPYIOTCA HA IIEPEMEHHYIO OKPYKe-
Hua $TAPE, 3HaueHre KOTOPOM OHU MCIIOJB3YIOT KaK nMsA (aiiia ycTpoicT-
Ba IO YMOJYaHUIO. BEI Bcerja cMosKeTe B KOMaHAHOM CTPOKE YKa3aTh MHOM
daiin ycrpoiicTBa, a B mepeMenHyio $TAPE sammcarb Hambojee 4acToO MC-
IOJIb3yEeMOe 3HAUEHUE U TeM CAMBIM N30aBUTH ce0sA OT LOJIU Pa3aparKeHus.

Ecau BBI mcmosib3yeTe KOMAHIHBIM IIPOIIECCOP IO YMOJIYAHUIO, 3HAUCHNE
nepeMeHHOM $TAPE MOYKHO YCTAHOBUTD CJIEAYIOIEN KOMaHIOM:

## setenv TAPE /dev/sa0

OnpepeneHne cocToiHUe HaKonuTens
C nomMoubio KoMmaHabl mt(1)

Temepsb, Korga Bbl y3HAJIU, KaK OTHLICKATh CBOM HAKOIUTEJNh Ha JIEHTE,
MOKHO BBINIOJIHATH OCHOBHBIE OIlepalliy, TaKue KaK IepeMoTKa, HaTsIKKa,
OYMCTKa U T. A., C MOMOINbI0 KoMmauasl mt(1l). Hame Bcero xKomauma mt
MIPUMEHAETCSA [JIA BHISCHEHUSA COCTOSHUA HAKOIIUTEJISA Ha JIEHTE:

#mt status
Mode Density Blocksize  bpi Compression
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Current: @0x25:DDS-3 variable 97000 @DCLZ
————————— available modes---------

0 0x25:DDS-3 variable 97000 DCLZ
1: 0x25:DDS-3 variable 97000 DCLZ
2: 0x25:DDS-3 variable 97000 DCLZ
3: 0x25:DDS-3 variable 97000 DCLZ

File Number: O  Record Number: 0 Residual Count 0

Boabinas yacte nHopMaInm, IpeacTaBIeHHONH 3eCh, 0CO00T0 3HAUEHUA
He MMeeT, OJHAKO €CJIM 9TH JaHHbIe He0OXO0ANMO N3YUNUTh IIOCTPOYHO, CJIe-
IyeT oOpaTUThCS K CTPaHUIle pyKoBoacTBa mt(1), XopoIo onuchkIBarOIIei
Bce ocobeHHOCTH KoMaHuabl. [To KpaiiHell Mepe, eciM KOMAaHAa BO3BpAaIlaeT
KaKyI0-TO II0JIe3HYI0 MH(pOPMAIIUIO, CJIeJA0BaTe/JIbHO, OHA OOHAPYIKUBaET
HAKOIIUTEJb.

Camoe mmepBoO€, UTO MBI BUAVM, — 9TO XaPaKTePUCTUKA IIJIOTHOCTHU 3aII1CH Ha
aenty ©. B ycrapeBIInx Momeax AJIsl PA3HBIX IleJIe MOIJIM UCIIOJIb30BATh-
¢ JIEHTHI C Pa3HOI IIJIOTHOCTHIO 3aIINCH, HO COBpeMeHHbIe YCTPOHCTBA 3aIIi-
CBHIBAIOT JAaHHBIE HACTOJIBbKO IIJIOTHO, HACKOJLKO 9TO BO3MOYKHO. B manHOM
caydae IpuBoj obeclieunBaeT IJIOTHOCTE 3anucu DDS-3. Bam morJia 6wI mo-
TpeboBaThCA MHAS IIJIOTHOCTE 3amucu, Ho DDS-3 — 9To Bce, YTO MOKET BaM
IPeAJOKUTD JaHHOEe YCTPOMCTBO. [lanee BUAHO, UTO YCTPOMCTBO IIpeaIara-
€T BO3MOJKHOCTD allllapaTHON KOMIIPECCHHM JaHHLIX 110 aaropurmy DCLZ 6.
Binke K KOHITY BUSHO, UTO JeJIaeT YCTPOMCTBO B HACTOSAIINI MOMEHT ©.

Komamga status MosKeT BBIBOAUTEL caMble pasHble coo0IeHus. Hauborn-
IIre mMpo0JieMbl BEIBBIBAET TO, KOTOPOE COOOIAeT, UTO YCTPOMCTBO HE CKOH-
GurypupoBaHo:

# mt status
mt: /dev/nsa0. Device not configured

ITO 03HAUAET, UTO B CUCTEME HET HAKOIIUTEJA Ha JIEHTE, COOTBETCTBYIOIIE-
ro (paiiay ycTpoiicTBa, KOTOPHIH yKasaH B mepeMenHoi $TAPE. C daitramu
YCTPOMCTB MOKHO II09KCIEPUMEHTUPOBATh, €CJIU IIOCPEACTBOM KJifoua -f
yKasaThb (paia ycrpoiicTBa (Hampumep, mt -f /dev/nsal status). OgHaKo He-
00X0ANMYI0 HHMOPMAIHIO MOKHO IIOJIYUYUTh 13 dmesg.boot.

Ecau BbI yBepeHBI B pab0OTOCIIOCOOHOCTH CBOETr'0 YCTPOMCTBA, TO, BO3MOMK-
HO, B IPUBO/Ie OTCYTCTBYET JIEHTA UJIU YCTPOMCTBO TPeOyeT UNCTKH.

Ei1rie onuH BapraHT OTBETa, KOTOPBIA MOMKHO IIOJYUYUTH OT KOMaHABI Mt Sta-
tus, —mt: /dev/nsal: Device busy. BeI cripammuBaere, B KAKOM COCTOAHUU
HaAXOMUWTCA Ballla JIEHTa, M BaM OTBeYaloT: «fl He MOry roBOpPUTH ceifuac,
A 3aHAT». [lorpoOyiiTe 06paTUTHCA IMO3HEe UJIN C TOMOIIHI0 KOMaHBI DS
-ax IIOCMOTPUTE, KTO IOJb3yeTCA IIPUBOJOM. B KaKAbIA KOHKPETHBIN MO-
MEHT BpPeMeHHU AOCTYII K JIEHTEe MOXKEeT HMOJYUYUTDh TOJbKO OOUH DK3eMILIAPD
mporpaMMbI. BbI He MosKeTe BBIBECTH COZEPIKUMOe JIEHTBI B TO BpeMs, KO-
TIa ¢ Hee IPOU3BOAUTCA UTeHMe (haiia.
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Ipyrne KomaHpbl ynpasjieHUs HAKONUTeNleM Ha fieHTe

C makomuTeseM Ha MarHHUTHOUM JIEHTe€ MOKHO BBIIIOJHATL ropasmo O6oJiee
UHTEepeCHbIe ollepallii, YeM IIPOCTO II0JIy4yaTh OTYEeT O €ro COCTOAHUU.
Hawu6osee uacTo s1 mCcIoIb3yoo KOMaHALI retension, erase, rewind moffline.

JIeHTHI UMEIOT CBOMCTBO PACTSATMBATHCA, 0COOEHHO mepBoe BpeMsd. (1 or-
JIMYHO 3HAI0, BCE COBPEeMeHHbIe IIPOU3BOAUTENN JIEHT 3asABIAIOT, YTO OHU
IpeaBaPUTEHLHO IIPOU3BOAAT PACTAKKY CBOUX JIEHT WJIM UTO UX JIEHTHI He
pacTATruBAIOTCA; HO MpubaBiIsieM K 9TUM 3asdBJIEHUAM JBa KycoukKa XJeba
¥ moJiyuaeM OOJIOHCKUI coHABUY.) IToemopHoe HamsxiceHue (retensioning)
JIEHTHI ITPOU3BOAUTCA IIPOCTOM ee IEPEMOTKOM BIIEPE] U HA3al, C IOMOIIHIO
KoMaHABI nt retension. IloBTOpHOE HaTAMKEHME YCTPAHAET CJIa0UHY U II0-
BBIITIAET HAJIE’KHOCTh PE3EPBHOTO KOIIUPOBAHUA.

Onepanusa cmuparus yaaaser Bce AaHHbIe ¢ JeHThl. Ho 9T0 He TO HaqeMx-
HOe CTHPaHNe, KOTOPOe MOYKHO OBLIO ObI MCIIOJIB30BATh JJIA COKPBITUSA JaH-
HBIX OT (DUPMBI, 3aHUMAIOIIeCs BOCCTAHOBIEHUEM JaHHBIX UJINA OT HAJIOTO-
Boro ymupasienus CIIIA: mt erase mpocTo MIPOKPYUMBAET JIEHTY U HAKJIA[bI-
BaeT HOBYIO 3aMHCh IMIOBEPX CYI[ECTBYIOIEH. ITO MOYKET 3aHATH JOBOJIBHO
MHOTO BpeMmeHU. Eciau HY}KHO CTepeTh JIEHTY OBICTPO, MOKHO BOCIIOJIB30-
BaThCA KOMaHAOM mt erase 0, KOTOpas IPOCTO IIOMETUT JIEHTY KaK IIyCTYIO.

Komanmmga mt rewind mepemoTaer JieHTY B HauaJio, TOUHO TaK Ke, KaK U 00-
pailieHre K yCTPOMCTBY Yepes (Paiil yCTPOMCTBA C TEM K€ UMEHEM.

Korma yctpoiicTBo omk.iouaemcs, OHO IepeMaThIBaeT JIEHTY U BBITAJIKU-
BaerT ee, UTO JAaeT BO3MOXKHOCTb BCTABUTh HOBYIO JiIeHTY. KoMaHa, KoTopas
JeJiaeT 9TO, BEITJIAAUT HEMHOT'O CTpaHHO — mt offline.

XapakTep HakonuTens Ha neHTe

He Bce HakomuTeIm Ha MAarHUTHOH JIEHTE MOAAEeP:KUBAIOT IIOJIHBIA
mepeueHb QYHKIIMHA. YCTapeBIIne MOAEJN HaKOINTeJIel OoueHb Ka-
OPU3HBI ¥ TPeOYIOT TIIaTeJIbHON HAaCTPOoliKu. Eciiu BbI HCIILITHIBaETE
CJIOKHOCTU C KaKuM-JI100 IPUBOJOM, 3aIrJISHUTE B apXUBBLI IIOUTO-
BbIX pacchlioK FreeBSD-questions u mocMmoTpuTte, He OBLIO JU TaM
COOOIIIEeHUH ¢ ONMMCaHWeM aHaJOTHUYHON mpobseMbl. Bo3MoKHO, TaM
BaM yJAcCTCs OTHICKATDb OTBET.

MepematbiBaTh UK HET?

O JleHTaxX BasKHO MMOCTOAHHO IOMHUTh, UTO JaHHBIE HA JIEHTEe XPaHATC JIT-
HeitHo. Ka)KaBIM yUaCTOK JIEHTHI XPAaHUT OTAENbHBIN 00K HaHHBIX. Ecau
Ha ONHY W Ty Ke JIEHTY IPOU3BOIUTCA KONUPOBAHME HECKOJbKUX GJIOKOB
MTaHHBIX, TO TOCJEe KayKJOI olepanuy KONWPOBAHUA He HYIKHO IIPOM3BO-
IUTH IEPEeMOTKY JieHThI. [IpeacTaBbTe, BBl 3alINCAJIN HA JIEHTY PEe3EePBHYIO
KOITUIO OJTHOM CHCTEMBI, IIEPEMOTAJIH JIEHTY U 3alIUCAJIN PE3EePBHYIO KOO
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Ipyroit cuctemMbl. Bropas pesepBHasl KOIUS IPOCTO 3aTPET IMEPBYIO, IIOTO-
MY YTO 3alliCh OyIeT Ipou3BeJeHa Ha TOT JKe CaAMBIM y4acTOK JIeHTHI. Ko-
rIa Ha OOHY U TY ’Ke JIEHTY 3aIliChIBaeTCs HECKOJIbKO Pe3ePBHBIX KOIUi,
HWCIIOJIb3YHMTE COOTBETCTBYIOMINI (haiijl yCTPOMCTBAa, UTOOBI N30eKaTh aBTO-
MaTUYeCKOH IePeMOTKY JIEHTHI MEKY OIePaIusaMu.

Mporpammbl gns co3paHns pesepBHbIX KONMUN

tar

IIBa TOOyJSpPHBIX HaKeTa IJd Pe3epBUPOBaHUA cucTeMbl — 3To tar(l)
u dump(8). Pasymeercsi, eCThb 1 [pyrue MHCTPYMEHTEI, TAKKE KaK Pax U cpio.
Bam Takike MOTYT BCTPEeTUTHCS IporpaMMmsl 1ys FreeBSD, BoimosHAOITTE
pesepBHOe KOIMPOBAHMeE II0 CeTU, Takue Kak Amanda u Bacula, u mosso-
JIAIOIMEe CO3JaTh PE3ePBHYIO KOInio Bceil ceTu. Ilomo0HbIe MHCTPYMEHTBI
XOPOIIIO HOAXOAAT AJIA OIIPeAeIeHHBIX Cpell, HO OHU He TaKue YHUBepPCaJlb-
Hble, Kak tar u dump. Bupouewm, eciau ocBouth dump u tar, To pa6oraThb
C IPYyTUMHU IIporpaMMaMu Oy IeT IpoCcTo.

IIporpamma tar(1l) mpegnasuHaueHa s paboTsel ¢ paitiamu. [JaHHBIE 13 pe-
3€PBHBIX KONUI, CO3MAHHBIX C IOMOIIBIO tar, MOKHO BOCCTAHOBUTL IIOUTH
Ha BCeX OllepamnoHubIX cucremax. IIporpamma dump(8) paboraeT ¢ AuCKO-
BbIMU pasfesaMu u GhaiioBbIMU cucTeMaMu. VHQOpMAaIno U3 pe3epBHBIX
KOIU, HOJYYEHHBIX KOMaH0i dump, MOKHO BOCCTAHOBUTH UCKJIIOUNTEIb-
HO Ha TOM ’Ke OIepPaIlMoOHHOI cHUCTeMe, Ha KOTOPOIi ObIIN CO3JaHbl KOINMU.
Il1s pe3aepBHOrO KOIMMPOBaHUs Bcex GhaiiyioB ciaenyer npuMeHaTs dump. Ec-
JI He0OXOIMMO COXPaHUTEL HEOOJIBIION 00beM JaHHBIX U060 UX MOTPedyeT-
cs BOCCTAHOBUTH B COBEPIIIEHHO IPYTIoii cpene, caeayeT IpeaIodecTs tar.

Yrunura tar, cokpaiienue ot «tape archiver» (JIeHTOUHBIH apXWBATOP),
MOJXKET CO3[JaBaTh pe3epPBHBIE KOINY J000H nHPOpMaAUy — OT OLHOTO (hati-
Jia 10 Bceil cuctembl. B oriimume ot dump tar padoraeT TOJBKO ¢ daiiaamu
¥ KaTaJioraMu U TTOHATHUA He mMeeT 0 6a30Boii (aiiaoBoii cucTeme (3TO €ro
IPEeuMYIIEeCTBO 1 HeJocTaToK). Tar — 3To oBIUil cTaHIapT, MPU3HAHHBIN
MOYTH BCEMU IPOW3BOMUTEJSIMHU OIEPAIMOHHBIX cucTteM. IIporpammy tar
MOJKHO 3amycKaTh B cpefgax Windows, Linux, UNIX, BSD, Mac OS X,
AS/400, VMS, Atari, Commodore64, QNX u mouTu Bo BCeX APYTruX orepa-
IMOHHBIX CUCTEMAaX.

Yruaura tar(l) mokeT coXpaHATh (aljabl HA JIEHTEe WJINU B CHEINAJTbHOM
daiine. Taxoit paiin HaswiBaeTca map6oa (tarball). Ilockonbky tar pabora-
eT ¢ ¢aiiamMu, U3BJIeUYb 1 BOCCTAHOBUTE (haiii 13 Tapboia OUeHb JErKo.

B cucreme FreeBSD ucmosb3yercsa cBoA Bepcus tar, KOTopas HasbIBAETCS
bsdtar, HanmucanHasa ¢ camoro Havasiaa s 3ameHbsl GNU tar. Yruaura bsd-
tar moxxeTr Bectu ceba xak GNU tar, a Takike B CTPOTOM COOTBETCTBUU
¢ POSIX tar. Eciu Bac uaTepecyioT pasauuus me:xkay GNU tar, POSIX tar
u bsdtar, npounTaiite crpanuly pykosoactsa tar(1), roe mpuBoguTcsa Mmacca
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KpOBaBBIX mojapobHocTeit. PaxTruecku yruauta bsdtar ocamoBana Ha 6u0-
aunoTeke libarchive(3), KoTopas MCIONIb3yeTCsa pa3paboTUNKAMU JJI 100aB-
JIEHUS MOANEP:KKY apXUBUPOBAHUA B APyrue mporpamMmmbl. OnuH U3 HeI0C-
TaTKOB tar — mosruanuBocTb. Eciiu (aitoBas cucremMa moBpesKIeHa, TO O~
HOMY GOT'y M3BECTHO, YTO cOXpaHUT tar. ITocjie 3TOro OH «yCIEIHO» BOC-
CTAHOBUT (pPailjibl, KOTOPLIe OBLIM IIOBPEXKIEHBI IPU II€PBOHAUYAIHLHOM
KonupoBaHuu. Takoro pojga mpoGIeMbl PEKO CAYUAIOTCA HA MIPAKTUKE, HO
KOT/[a 9TO IIPOUCXOAUT, IAMATH O HUX OCTAETCS HAJ0JITO.

Pe)xumbl tar

VYrunura tar(l) MoKeT BBIOJHATH HECKOJBKO OIlepaIuii, yIpaBJIdeMbIX
IOCPECTBOM IIapaMeTPOB KOMaHHOM CTPOKU. ITHU OIepaliy Ha3bIBAIOTCSA
pe:xxumamu. ITosTHOE onMCcaHMe BCEX PEKUMOB tar IPUBOAUTCS B CTPAHUILE
PYKOBOJZCTBA, a 3[lech OYAyT PACCMOTPEHEI HanmboJiee TUITNYHBIE U3 HUX.

Co3zpaHue apxXuBa

Pexxum cozdarnusa apxusa (-Cc) mpuMeHsETCS I CO3AAHUA HOBOTO apXUBa.
Ecau uHoe He yKasaHO, 9TOT KJOY UHUIUUPYET COXPaHEeHUe Bceill mHPOP-
MaIluy Ha JIeHTOUYHOM ycrpoiicTee ($TAPE unu /dev/sal, ecaiu nepeMeHHas
$TAPE He ycraHoBJyieHa). {151 coxpaHeHUS BCeH CHUCTEMBI HAI0 COOOIIUTH
yruauTe tar o He06XOAUMOCTHY PEKYPCUBHO apXUBUPOBATH Bee (haiiibl, HA-
YypHAas ¢ KOPHEBOTO KaTajora:

# tar -c /

B oTBeT Ha JIEHTOYHOM HAKOIIUTEJIE MOJKEeH 3aropeThbCcs MHAUKATOP. Eciau
HAa JIEHTe JOCTATOYHO MECTa, B KOHEUHOM UTOre Ha Hell OyZeT coXpaHeHa BCs
cucremMa. MHOrue COBpeMeHHBIE AUWCKH 00JIaJal0T 3HAUNTEJILHO OOJIbIIIei
€MKOCTBLIO II0 CPABHEHHIO C JIEHTAMM, II03TOMY YaCTO MMEET CMBICJ COXpa-
HATH JIUIIL OTAeJIbHBIe, XXU3HEeHHO BaXXHbIe YacTy cucteMbl. Tak, eciu Bce
(aiinnl, KOTOPBIE IOJBEPraIuCh N3MEHEHNAM, HaXOAATCA B pasaenax /home
" /var, TO UMEHHO 3TH KaTAJIOTH MOXHO YKa3aThb B KOMAaHIHOM CTPOKE:

# tar -c /home /var

BbiBOp, cofepXXnmMoro apxmea

B pexume gvt800a codepicumozo (-t) BBIBOAATCSA MMeHa Bcex (aiioB, Ha-
xogamuxcsi B apxuse. Ilocie 3aBepineHus paboThl HAKOMUTENSA MOXKHO
IPUMEHUTH 9TOT KJII0Y, YTOOBI OTOOPA3UTh COAEPIKUMOE JIeHTHI:

# tar -t
.snap

dev
tmp

Jra omepalus BEIBOIUT MMeHa BeeX (haiiioB B apXUBe U MOKET 3aHATH IIPO-
IOJKUTEJbHOE BpeMdA. [IpumeuaTesbHO, YTO B UMeHaX (haiyioB OTCYTCTBYET
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IepBBIA cuMBoOJI cadia («/»). Hampumep, umsa daiina /tmp BEIBOOTUTCA KaK
tmp. 9Ta 0cCOGEHHOCTH UTPAET BAXKHYIO POJIb IIPU BOCCTAHOBJIEHUU (haiiioB.

N3Bne4yeHune pannos N3 apxmea

B pexxume ussnevenus ¢aitnos (-x) tar nuspimexaer Gaiabl U3 apxXuBa U Ko-
nupyeT UX Ha AucK. V3Biaeuenue GaiijioB IPOM3BOAUTCS B TEKYIIIUHA KaTa-
JIOT; YTOOBI ITEepe3anncaTh CyIeCTBYIOIIUI CUCTEMHBIN KaTajor /etc, HaJo
OpeskJe BCero IepeiTu B KOpHeBOou Karajor. C Apyroil CTOPOHBI, UTOOBI
BOCCTAaHOBUTHL KOIMIO KaTajiora /efc B MOeM AoMAaIllHeM KaTajore, s J0JI-
JKeH ObLI ObI cCHAYAaJIa IePefTH B CBOI JOMAIIIHUI KaTaJIoT.

# cd /home/mwlucas
# tar -x etc

ITomHUTE 3BaMeuaHMe O TOM, UTO OTCYTCTBHE IIEPBOTO CUMBOJIA cJIaIa («/»)
urpaet BaxkHyI0 poJb? Temephb sfcHO, moueMy. Ecyiz O6bI B UMeHaX apXUBU-
pyeMbIxX (paiiyioB mMepBBIM CUMBOJIOM OBLI «/», tar Bcerga usBaeKas Obl (aii-
JIBI OTHOCUTEJILHO KOPHEBOT'0 KaTayora. Boccranossienue (aiina /etc/re.conf
U3 Pe3epPBHOM KONMMYU BCeria MPUBOAUIIO ObI K 3aTUPAHUIO CYIIIECTBYIOIIETO
daiima /etc/rc.conf. Ilpu oTCyTCTBUU HAUYAJIBHOTO CHMBOJIA cJjdtia («/»)
B Pe3epBHOI KOIIMU W3BJIeUeHUE (DAJIOB MOKET IPOU3BOAUTHCA B JII000#
KaTaJor, HampuMep, daiia /etc/rc.conf M0oKHO BOCCTAHOBUTH B BuIe (aii-
na /home/mwlucas/etc/rc.conf. Ecau daiisbl M3BJIEKAIOTCA HEe HA TOM
KOMIIbIOTEpe, I'le OHU ObLIN 3aapXUBUPOBAHBI, OBLIO OBl KpaliHe HelKeJa-
TeJbHO, YTOOBI OHU 3aTEPJIU CYIecTBYIome (haiIbl Ha TEeKYIIeM KOMIIbIO-
Tepe. JKemaTenabHo nsBIeKaeMble Paiiabl COXPAHATD B OTAEJIHLHOM KaTaJio-
re, YTOOBI OHM He OKA3bIBAJIU BIUAHUA HA TEKYIIIYIO CUCTEMY.

MpoBepka apxuBa

CosmaB pes3epBHYIO KOMMIO, ee MOYKHO IPOBEPUTH, UTOOBI YOEAUTHCS, UTO
OHA COOTBETCTBYET Ballieii cucreMme. PeskuM noucka pasauduil (-d) cpaBHU-
BaeT (paiiybl Ha JeHTe ¢ (paiisamMmu Ha gucke. Ecau Bce (aiianl HA JIeHTE CO-
OTBETCTBYIOT (pailjlaM B cucTremMe, TO KOMaHAa tar -d OymeT BBIMOJIHEHA
«moirga» . OxHaKo abCoII0THOE COOTBEeTCTBHE Oy eT yousumenvrho. OGBITYHO
IpY IMIPOBEIEHUM DPE3ePBHOr0 KOMUPOBAHUA PACTYT (Pailibl MPOTOKOJIOB,
IO3TOMY OHH He OYAYT COBHAJATh C COXpaHeHHBIMHU (Qaiimamu. Uau, eciu
B CHCTeMe eCTh aKTUBHas 0asa JaHHBIX, ee (aljbl MOI'YT HE COOTBETCTBO-
BaTh CcOXpaHeHHBIM. Ecaiu BaM HEOOXOAMMO IIOJHOE COOTBETCTBUE Pe3epB-
HOM Komuu (KOoTopas ellle Ha3bIBaeTCA X0/100HaAA KONus), BaM cjaeayeT 3a-
TPY3UTHCS B OJHOIIOJIb30BATEIHLCKOM PEKUME 1 CO3JaBaTh Pe3ePBHYIO KO-
U0 13 Hero. BaM ciieyeT peluThb, KaKiue OIMIOKY CpaBHeHUA MOXKHO UT-
HOPHPOBATh, 4 C KAKUMU CJIeAyeT pasoupaTbes.

Apyrne Bo3moxxHocTu tar

VYrunura tar ob/amaer HEKOTOPBIMU IPYIUMU OCOGEHHOCTSIMH, KOTOPBIE
IeJIatoT ee OoJiee NIPYKECTBEHHOM 1 yao0Hoii. B umcio sTux ocobeHHOCTEIH
BXOJAT MOAPOOHBIN PEXUM OTOOPAKEHUS XOHA BBIMOJHEHMS OIIepPaIluu,
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gzip

pasiauuHble CIIOCOOBI CYKATUS, BOCCTAHOBJIEHME IIPAB AOCTyIa K (aisam
¥ caMasd MOoNyJasapHasa 0COOEHHOCTh — 3alIUCh apXMBOB B (hailJibl BMECTO YCT-
poiicTBa HAKOMMTEJSA HA MAarHUTHBIX JIEHTaX.

Ncnonb3oBaHue anna BMecTo JieHTbl

Koarou -f mosBosisier 3agaTs yeTpoiicTBO miau (dailyi B KauecTBe MecTa [Jid
cos3aHmuA apxuBa. Bo Bcex ImpeapIayIuX IPUMepax MCII0JIb30BaJIOChH yCT-
poiicTBO o yMoadaHUO /dev/sal mau yCTPOUCTBO, OIpeaessieMoe Iepe-
MeHHOI $TAPE. B ciayuae HeoOXOAMMOCTM HAKOIHUTEJIb HA JIEHTE MOYKHO
yKasaThb C IOMOIIbIO KJIo4ya -f:

# tar -¢ -f /dev/east0 /

BwmecTo 3anucu pesepBHOI KOIIMM HA JIEHTY MOKHO co3aaTh tar-gaia. Uc-
XOAHBIN KOJ, pacupocTpaHseMblii VIHTepHeTe, YacTO PacIpOCTpPaHAETCS
B BuJe (hailyioB ¢ paciupenueM .tar (tarballs). s coxpaneHus pesepBHO
Komuu B (paiiyie MOKHO MCIOJIB30BaTh KoY -f. Tak, IJId coXpaHeHUs IyIaB
3TOI KHUTH A BPeMsA OT BpeMeHU co3xaBaj TapboJt bookbackup.tar:

# tar -cf bookbackup.tar /home/mwlucas/absolutefreebsd/

AToT (haiiy JerKo MOKHO COXPAHUTEL Ha JII000#i APYyroil MaIllnHe, II09TOMY,
JIasKe ecJau MO TOM CTOPUT, KHHUra 0yeT coxpaHneHa. [lajiee MOKHO 3aeti-
CTBOBATh TeJIe(DOHHBIN KaHaJ 1 JIMHUIO 3JIeKTPOoIIepeaaun cocena, I03amM-
CTBOBaTh HOYTOYK, OTBICKATH OTKPBLITYI0O TOUKY OECIIPOBOJHOTO AOCTYIIa
K CeTH, 3aIlyCTUTH tar -xf bookbackup.tar u paboTaTsh B OKPY:KeHUHU I'0JI0Be-
ek, OKuAas MpelcTaBUTeJIA CTPaxoBoi Komuauuu. (Bpan ju a cmor GbI
cleJaTh HAMHOTO GOJIbIIIE B IIOAO0OHOM CUTYaIUH. )

Moppo6GHbIN peXxxum

Kaiou -v memaer ytmauty tar cioBooxoTsmuBoii. O6GbBIUHO tar pabGoTaeT
«MOJIUa», 3a UCKJIUEHNEM CJIyYaeB, KOIAa HMOABIAIOTCA OoImnOKu. Yarme
BCEro 3TO OYEHDb XOPOIIOo (KOMY 3aX0UeTCs UMUTATh [JIMHHBIE CIUCKU (haii-
JIOB HA cepBepe BCAKUI pas, KOrJa 3allyCKaeTcs Ipoleaypa apXuBUPOBAa-
HUA?), HO MHOTa BOSHUKAET JKeJlaHue OI[YTUTb TO TeIlJIoe YYBCTBO, KOTO-
poe maet Bupn paborarlreii mporpaMMbl. C KJIIOUOM -V YTHJIUTA IIOKAMKET
nMeHa Bcex (GaioB, KOTOPbIE YIIAKOBBIBAIOTCA B APXUB UM PACIIAKOBBIBA-
I0TCs U3 apxuBa. [Ipy pyTUHHOM apXUBUPOBAHUN UM PA3apXUBUPOBAHUN
TOAPOOHBIN PEIKUM MeIaeT CJAeAUTh 3a OSIBJIeHNEeM OIINO0K.

Kirou -z BeI3BIBAaeT 00paboTKY (haityioB mporpammoii cxxkatusa gzip(l) — xak
IpU apXWBUPOBAHUM, TaK W NpU pasapxuBupoBanuu. CixaTbie TapOOJIBI
00BIYHO UMEIOT paclIupeHue .tar.gz win .tgz, peako .taz. C:xarue daitios
3HAYNUTEJTbHO YMEHbIIIaeT pa3Mep apxXuBa; Ha CAMOM Jlejile MHOTUE Pe3epB-
HbIe KOITMU MOXKHO c:KaTh Ha 50% u 6oJsiee. Bce coBpeMeHHBIe Bepcuu tar,
B OTJINYME OT CTApPbIX, moAmep:kuBaioT gzip. [TosTomy, eciu Heo6GXOAUMO,
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YTOOBI CiKaThle (PAMJIBI MOT IIPOUYECTh a0COJIOTHO KaiKAbli, IIPHUMEHSTH
KJIIOY -Z He Hao.

CxaTtue

B 1poTUBOIOI0KHOCTE NIPEABIAYIEMY KJIIOUY Bce Bepcuu tar Ha BceX Bep-
cuax UNIX moryT c:kuMaTh (paiiIbl ¢ TOMOIIBIO KJII0Ua -7, KOTOPBIHN BHIZHI-
Baer compress(1). IIporpamma compress He Tak 3¢ deKTuBHA, KaK gzip, HO
OHa BCce-TaKU yMeHbIaeT pasmep daiiaa. Tap6ossl, cKaThIe C TOMOIILIO
-/, IMeIOT pacuiupenue .tar.Z.

CxaTtue ytunuton bzip

C momombsio Kaoua y tar B cocraBe FreeBSD mognep:kuBaeT cikaTue ¢ IIo-
MOIIbIO IIPOTPaMMbI bzip, Oosiee sadpderTuBHOMA, ueM gzip. bzip Tpebyer
0oJIbIIle BpeMEHHU IIPOIleccopa, YeM gzip, HO B Hallle BPpeMs IIPOIECCOPHOE
BpeMs He TaK OTPAHUYEHO, KaK BO BpeMeHa, KoJa IMOABUJIACh YTUINTA SZip.
OmHaKO He BCe BepcHU MOAAep:KUBAIOT bzip. Ecim coxpanaemrble (aiiib
OyIyT YUTaThCS TOJBKO Ha cucteMme FreeBSD uau BbI B cocTOAHUM OyaeTe
YCTAHOBUTH bZzip Ha Apyroi miatgopMe, UCI0Ib3YITe KIII0Y -V,

Cxatne un ytunura tar B cucteme FreeBSD

Bubauoreka libarchive B cucreme FreeBSD asromaTuuecku omnpene-
JISIET TUII CXKATUA, UCTIOJIb3yEeMbIi IJI CO3JaHNUA PE3ePBHBIX KOIMM.
IIpu cosmanmm apxuBa BBI IOJKHBI ABHO YKa3aTh sKeJaeMbIA THUII
CcoKaTHUA, OOJHAKO IIPU U3BJIeUeHUN (haijIoB U3 apXuBa MOYKHO II03BO-
auth yruaute tar(l) camoil ompenenasaTh TUIl CKaTuUA U IIpUHATH
ITpaBunbHOE Perrerne caMoCTOATEIBHO.

BoccTaHoBNeHMe NpaB AocTyna K pannam

Kaiou -p mosBossieT BoccTaHABAMBATL NMEPBOHAUYAJbHBIE IIpaBa AOCTyIIa
K usBJeKaeMbIM (paimyam. Ilo ymosuanuio tar HazHayaeT BJIaJeJIbIleM W3-
BJIEKaeMbIX (haiiJIoB IMOJb30BATENsI, KOTOPLIN MPOU3BOAUT OIEePaIlnio pas-
apxuBupoBauusd. Taxkoil moaX0/ oIpaBALIBaeT ce0s Ipu padoTe ¢ UCXOTHbBI-
MU TEKCTaMM IIPOTPaMM, HO IIPM BOCCTAHOBJEHWU CHUCTEMBI HEOOXOAMMO
BOCCTAHABJNBATL IIepBOHAYAJIbHBIE IpaBa goctymna K ¢aiaam. (Ilompobyii-
Te Ha IIPOTAKEHUN HEKOTOPOT'0 BpeMeH! BOCCTAHABJIMBATD 3THU IIpaBa BPyU-
HYIO; BBI Cpasy IMoiimMere, IoUueMy cpasy HYyKHO BCe AeJiaTh IPaBUIbHO.)

U ewie, n ewwne, n ewle...

Yruaura tar umeer ere Maccy Apyrux QYHKIUA, YUNTHIBAIOIINX U3MeHe-
HUSA B Pe3ePBHOM KOIMPOBaHMU, haiiiax, GailJioBLIX cuCTeMax U JUCKAaX,
MIPOUCXOUBIIIME B TeUeHUe fecATUaeTri. IIoMHBINH CIUCOK 9TUX GQYHKIIAI
BBI HalifleTe B cTpaHuIle pykosoacTaa tar(l).



134 lnaBa 4. Pe3epBHOE KONMPOBaHKME 1 BOCCTaHOBNEHME

dump

dump(8) — MHCTPYMEHT AJIsI IIPOBEIEHUS PE3ePBHOI0 KOIUPOBAHUA, Pado-
TAIONINII Ha YPOBHE AUCKOBBLIX 0JI0KOB. B Kaxoii-To mepe dump moxoxx Ha
tar(1). CyimecTBeHHOe pasinyne MeXIy HIMI COCTOUT B TOM, YTO IPOTpaM-
Ma dump yuuThsiBaeT Tl (GaiJIoBO CUCTEMBI U UCIHOJIb3yeT ee MPeruMyIIe-
ctBa. Bosiee moapo6HO (haiiaoBLie cCTEMbBI OYAYT 00CYKAATHCA B IiaBe 8.
Ceiiuac [OCTATOYHO 3HATH, UTO (hailjaoBas cUcTeMa OIpeAedeT IMOPAAOK,
B KOTOPOM E€IWHWIBI M HYJM PACIIOJaraloTcd Ha (PU3UUYECKOM KEeCTKOM
aucke. Yruaura dump, B YaCTHOCTH, COBMeCTHMA ¢ (aioBoO#i cucTeMoit
UFS2, ucnoabayemoit B0 FreeBSD. Ckopee Bcero, HAaUMHAIOIIE CHUCTEM-
HbIe aIMUHUCTPATOPHI Xy:Ke 3HaKOMEBI ¢ dump, ueM ¢ tar, Ho dump sddex-
TuBHee u 6e3omacHee. Korga ectsh BEIGOD, HAMO MPpUMeHATHL dump.!

ExunacTBeHHBIN HemocTaTOK dump B TOM, UTO 3Ta yTUINUTA paboTaer ¢ daii-
JIOBBIMU CHCTEMAaMU, a He ¢ OTAeJbHBIMU (aiinamu. ITosTomy dump He mmos-
XOAUT AJIA COXPaHEHUdA KaTajaora /etc, ecju He HaJJ0 COXPAHATH BeCh KOP-
HeBoIl paszgeis. Tem He MeHee eCThb BO3MOYKHOCTh BOCCTAHABIMNBATH (haiiibl
110 OTJeIbHOCTH.

Tlonoxxurenpuasa ocobeHHOCTh dUmMp: JJid COXPAHEHUS U BOCCTAHOBJIEHUS
uHpopManiuu dump ITpuMeHsAeT pasaudHbie mporpamMmbl (dump(8) u re-
store(8) cooTBeTCTBEHHO). ATO 0O3HAUAET, UTO KJIIOUM YoKe HeJb3sA Iepey-
TaThb: IPU BOCCTAHOBJIECHUU HAHHBLIX (Daily B cHCTeMe He 3aIHUIIeTCS CJIY-
yaiiHO moBepx (haiiia B apxuse. Kpome Toro, dump paboraer 3HaUNTEIBHO
OpICTpEE, ueMm tar.

YnpaBneHue pa6oton dump

Camoe Goubirioe mpeumyinecTBo dump(8) B ToM, UTO OHA IIPEZOCTABJISIET
0JIb30BaTEJIAM BO3MOMKHOCTEL VIPaABJIATL CBOel paboroii. Hampumep, oHI
MOTYT yKasaTh, Kakue (aiabl He HAJZ0 BKJIOUYATh B JaMII, U OHU He OyIyT
KONHPOBATLCSI. ¥ MHOTUX II0Jb30BaTesiell eCcTh (DAMJIbl, He IpPeaCcTaBIaA0-
mue 1A HuX mneHHocTu. OHU ¢ PaJoCThIO COTJIACATCS HE COXPAHATH 9THU
daitabl IpU YCIOBUH, UTO BasKHBIE IJIS HUX (PAMJIbI OyAyT COXPaHEHBI.

Ins ycranoBKu duiara nodump BocmoJib3yiitecs chflags(1):
# chflags nodump filename

Copmep:xuMoe KaTajaora, K KOTOpoMy puMeHeH dJiar nodump, ¥ BJIOKEHHBIX
B HEro IOAKAaTaJOTOB COXPaHAThCA He Oyaer. Hanpumep, S UCIOJB3YIO KO-

1 HexoTopble CHUCTEMHBIE aIMUHUCTPATOPEI HE COIVIACHBI ¢ aTuM. OHM HacTauBa-
10T, uro tar(1) ayumre. Takoe pacxokaeHre BO MHEHUAX XapaKTePHO IJIS BCEro
coob1ectBa UNIX. Jlio0ble peKoMeHgallui, KOTOPbIE A AaM, HECOMHEHHO, BBI-
30BYT THEB Y aJMUHUCTPATOPOB, OTHABIINX CBOW CHUMIIATUU IPYTOMY MHCTPY-
MeHTY. SI TBepao moJiararo, 4YTO eJUHCTBEHHBINA CIIOCO0 YJIAAUTDL CIIOPHI MEXKIY
JoabMU, (haHATUYHO MPEeJaHHLIMUA TOMY I UHOMY HHCTPYMEHTY, — 9TO BCTpe-
TUTHCSA B II0JIe HA PACCBETE U PA3PEIINTD CIIOPEI C OPYKUEM B pyKax. OcTaJlbHbIe
OYIyT IPOCTO MPOAOJIKATD YKUTh.
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mauay chflags, uTo06bl n36eKaTh KOINPOBAHMUS KaTajaora ¢ JUCTpuOyTHBAa-
MU, 3arPy*KeHHbIMY 13 VIHTepHeTa, M COKOHOMUTH BPEMS U MECTO, IIOTOMY
uTO0 3TH (hafJIbI BCErJa MOKHO 3arpy3UTh 3aHOBO.

YpoOBHU pe3epBUpPOBaHNSA

Opnua u3 Hambojiee MHTEPECHBIX OCOOeHHOCTel dump — BO3MOKHOCTh MH-
KPEMEHTHOI'0 KOIUPOBAHUA Uepes YposHU pesepsuposarnus (dump level),
KoTopkie BapbupyooTcs oT 0 1o 9. ITo ymoauannio npuHuMaeTcsa yposeHs 0,
YTO IIOAPas3yMeBaeT KOIMpPoBaHue Beex (haiijoB HA TUCKeE, IS KOTOPBIX He
ycramosieH duiar nodump. Bosiee BLICOKME YPOBHY Pe3ePBUPOBAHUA O3HAYA-
IOT CJIeAYIOIee: «COXPaHATh (ailibl, KOTOPbIe ObLIY N3MEeHEHbI UJIH CO3/a-
HBI C MOMEHTA BBIMIOJTHEHU AaMIiia 6ojiee HU3KOT0 YPoBHsI». Takas moce-
JIOBATEJHLHOCTh YPOBHE! II03BOJISIET BBHINOJHSTH MHKPEMEHTHbBIE JaMIbl —
JOCTATOUYHO yKas3aTh HEOOXOAWMBIN yPOBEHb DPE3ePBUPOBAHUA KaK KJIOU
KOMAaHIHOM CTPOKH.

Hampumep, mycTh KasKAbIA IIOHEAEIbHUK BBIMOJIHAETCA aaMil ypoBHA 0.
Bo BTOpHUK MOKHO BBIMOJHUATH MHKPEMEHTHBIN gaMil ypoBHA 1. IIpu sTom
OyAyT COXPaHEeHbI TOJIbKO Te (Pailjibl, KOTOPhIe U3BMEHUJINCH C MOMEHTA IIPO-
BeJleHUA JaMIla B IOHeAeJbHUK. Eciiu B cpeqy BHIIOJIHUTD JaMII YPOBHA 2,
TO OYAYyT COXpPaHeHO Bce, UTO UBMEHMJIOCH CO BTOpHUKA. OMHAKO ecau B cjie-
IYIOIINY BTOPHUK BBITIOJHUTH €IIe OAWH AaMII YPoBHA 1, OymeT coxpaHeHo
BCE, UYTO U3MEHUJIOCH C IIEPBOTO MOHEeTbHUKA, BKJIOUasa (haiiibl, KOTOPhIE
OBLIM COXPAHEHBI B CPEIy.

XoTsa ¢ momoItbio dump MOXKHO BBITIOJIHATH MHKPEMEHTHOE pe3epBUpPOBa-
HUe, JIyUllle co3aBaTh JaMIbl ypoBHA 0 — IpoCTO ITOTOMY, UTO TOTAA OyIeT
HaMHOTO JieTue BOCCTaHaBJIUBATh (Dailbl, UeM B CJyUae cepuu MHKPEMeHT-
HBIX gaMmoB. JlaMmbl ypoBHsS (0 BBITOJHAIOTCA OOJBIITe MHKPEMEHTHBIX
IaMIIOB 1 TPeOYIOT 0OJILIIIe MeCTa, OSHAKO B OOJBIINHCTBE CJAYUYaeB BpeMs,
cOeperKeHHOe IIPU BOCCTAHOBJIEHNY JaHHBIX, BAXKHEe, YeM CTOMMOCTD JIEH-
Tel. IIpu HamIe:KaleM IJIAHWUPOBAHUU AAMObl YPOBHA O MOKHO BBIIIOJI-
HSTH HOUBIO.

YKaspIBaliTe sKejaeMblll yPOBEHb Pe3ePBUPOBAHUS KaK apryMeHT KOMaH/I-
HOI CTPOKU, HAIIPUMeED, UYTOOBI CO3AATDH JaMII YPOBHSA 2, 3alIyCTUTE KOMAaH-
oy dump -2.

dump, neHTOYHbIe HakonUTenn u gannbl

K comanenmio, dump(8) He pacmosHaeT IMepeMEHHYI0 OKpy:keHus $TAPE
¥ CKJIOHEH 10 YMOJTYaHUI0 UCII0JIB30BaTh (haita ycrpoiicra /dev/sal. Ogna-
KO C IOMOIIIBI0 KJtoYa -f MOKHO yKasaTh Apyroil Hakonuteab. Kak u tar,
yruanTa dump mIo3BOJISIeT ¢ HOMOIIBLIO Kioua -f ykasaTs ¢aili, B KOTOpoM
OymeT coxpaHeHa pesepBHAas KomnusA. XoTd (aiiisl, cosgaBaembie dump, He
TaK IIPUTOLHBI IJIA PACIIPOCTPaHEHUs, Kak (ailyibl, co3naBaeMble tar, Tem
He MeHee, 9TO IpeKpacHasd BO3MOKHOCTD IT09KCIEPUMEHTHUPOBATD U TOBJIH-
JKe TO3HAaKOMUTHLCA ¢ dump.



136

[naBa 4. PesepBHOe KONMUMPOBaHKeE U BOCCTaHOBEHWE

IIpe:xkae uem dump IPUCTYIUT K CO3JAHMIO PE3EPBHOM KOIUU, OHA IIBITAET-
cs OIIpeleIuTh 00beM JOCTYIIHOTO MPOCTPAaHCTBA Ha JieHTe. K coskasieHuro,
3Ta ee BO3MOKHOCTH He yCOBePIIIeHCTBOBAaIach yake MHoro JeT. Korga dump
TOJBKO MOABUJIACH, IPOU3BOACTBO IIPUBOAOB C JeHTaMu oobemom 1 MoaiiT
OBLTIO CePbEe3HBIM OM3HECOM, M KaXKIbIH IPON3BOAUTENb BBIIYCKAJ JEHTHI
cBOUX (DOPMATOB, CJIEAYs CBOMM COOCTBEHHBLIM CTaHAapTaM. B Hallle BpeMs
HAKOIIUTEJU CTAJIU 0ojiee YHUBEPCAIbLHBIMI U CTAHIAPTHBIMU, 1 IIPOU3BO-
auTeau obecrieumBaiOT 0ojiee IIUPOKYIO COBMECTHMMOCTH. EMKOCTH JIEHT
TaK:Ke CYIIIeCTBEHHO BBIPOCJIa, HAIpUMep, padboTas Hal 9TOM KHUTOM, g uc-
TOJIb30BaJI IPpUBOJ eMKocThbio 40 I'6aiiT, OT KOTOPOTO, BIIOJIHE UCITPABHOTO,
0TKAa3aJICA IPeIbIAYIITUM Baagesel] TOJIbKO IIOTOMY, YTO eMKOCTb eT0 OKa-
3ajach CIAMIIIKOM MaJjeHbKOI. BoT Tak, ¢ ysydllleHMEM CTaHAApPTU3AIUU
U CYIIIECTBEHHBIM POCTOM €MKOCTH, dUump OKas3ajaach He B COCTOSHUM OIPe-
IeJISATh 00beM JOCTYIIHOTO IIPOCTpPaHCTBA. UYTOOBI 000#iTH 5Ty mpobiaemy,
JIyUIlle BCETO COOOINUTH YTUJINTE O TOM, YTO OHA He AOJIKHA OIPENeIATH
pasMep JIeHTHI, a JOJIXKHA BBIMIOJHATH JaMI [0 AOCTUKEeHUA (hU3UUECKOTO
MapKepa KOHIIA JIEHTHI U 3aTe€M 3alIPOCUTh CMEHY JIeHThI. [JId aToi 1menu
HCIIOJIb3yeTcda (hiar -a.

dump n 3apencrTBoBaHHble pannoBble CUCTEMDI

Opma u3 npobseM, KOTopasi BOSHUKAET IIPU CO3AaHNU PEe3ePBHBIX KOIMIUI pa-
GoTarorreii CUCTeMbI, COCTOUT B TOM, UTO (paiijioBas crcTeMa IIOCTOSHHO 13-
MeHsIeTCA B IIPoIlecce KOMMPOBAHUA. ITa IIpobJeMa OTCYTCTBYeT B (paiiio-
BBIX CHCTEMAaX, IPeJHASHAUCHHBIX I XPAaHeHU CTATUYHBIX JaHHBIX, WX
KOrJa M3MeHeHUs B OJHOI yacTu (GaifIoBOi CUCTEMBI He BhISLIBAIOT U3MeHe-
HUA B IPyroii ee uactTu. Ho B cayuae XpaHeHUA TUHAMUYECKUX, TIOCTOSHHO
U3MEHSIONUXCA W/WJIN B3aMMOCBA3aHHBLIX MAHHBIX, 3TO IIpeBpaIiaeTcs
B cepbe3Hyio mpobsemy. JlamHaa mpobiaemMa xapaKTepHa s GOJBIITUHCTBA
6a3 mamHbIX. HOra OBbIBAET HEXKeJaTeJIhbHO OCTAHABIMBATHL 0a3y JAHHBIX
TOJILKO JIJISI TOT'0, YTOOBI IIOJYUYUTH KAYECTBEHHYIO PE3EPBHYIO KOIIUIO, & MHO-
rga maske HeBO3MOJKHO CO3IATh AaMIl 0asbl JAHHBIX B Bume (haiiljia, I03TOMY
OPUXOAUTCSI HNPUOeraTb K XOJOJHOMY KOHNHMPOBaHMUIO. UTOOLI 00OMTH 3Ty
npobiaemy, dump CIIoCOOHA MCIIOJIb30BATH BO3MOYKHOCTE (PaiijIoBoii cucre-
Mbl UFS2 1o co3manmio « CHUMKOB» 1 TeéM CaMbIM 00eCIIeUUTh BHYTPEHHIOI0
IeJIOCTHOCTD Pe3epPBHOIT Konuu. [loapobHee 0 cHUMKaX GaiijI0Boi CuCTEMBbI
OyzeT pacCKasbIBaThbCsA B IJIaBe 8, a MOKa JOCTATOUHO IIPOCTO 3aIIOMHUTD,
YTO CHUMOK — 9TO 00pa3 AMCKA, CO3JaHHLIN B OIpeAeIeHHLINI MOMEHT Bpe-
MeHu. J[larke Kora faHHBIE HA JUCKE BCe BpeMA U3MEHAIOTCS, CHIMOK OCTa-
eTcsA HeM3MEHHbBIM U CTATUYHBIM, II0O9TOMY €TI0 JIeTKO MOKHO CKOIIMPOBATh.

YT00BI CO3IaTh JaMI CHUMKA, YKasKUTe KU -L. Ecau mpousBoguTh Ko-
nupoBaHUe 3aJelicTBOBaHHOM (aiiaoBoui cuctembl UFS2 6es aToro Kiroua,
dump coolIIUT 06 5TOM U IPEAJIOMKUT UCIIOJIb30BATh KJIHOU -L.

Pasymeercs, 3To He ycTpaHsaeT IIpobJseM ¢ 6asaMM JaHHBIX — HAXOMKIeHUe
(daiiI0BOI cuCTEMBI B HEITPOTUBOPEUYNBOM COCTOAHUY He 03HAUaeT, UTo Oasa
IaHHBIX, KOTOPad PacIoJIOKeHa B 9Tol (DaiijIoBOH CICTEME, TaKKe HaXOoUT-
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cs1 B HEIIPOTUBOPEUUBOM cocTOsTHUM. OIHAKO MOKHO OCTAHOBUTDH 0a3y JaH-
HBIX Ha KOPOTKOE BpeMs, 3allyCTUTh dump 1 CHOBA 3alIyCTUTH 6a3y JaHHBIX,
TO3BOJIUB T€M CaMbIM YTUJINTEe dump 3anucaTh CHUMOK B TOT MOMEHT, KOTia
0asa maHHBIX ObLIa OCTAHOBJIEHA. JTO YMEHbIIIaeT BpeMs OesmelicTBus, He-
00x0oaMMOe IJIA CO3TAHUA Pe3EPBHOM KON, A0 OAHOI MU JBYX CEKYH/I.

BpemeHHble MeTKu u dump

B daitn /etc/dumpdates 3anucriBaeTcs Bce, YTO OBLIO COXPAHEHO B CHCTE-
Me. 9To HauboJjiee IIOJIE3HO IIPY MHKPEMEHTHOM Pe3epBUPOBAHUU, KOTraa
JIJLS YCITEIITHOTO BOCCTAHOBJIEHUA CUCTEMBI HEO0OX0JUMO 3HATH AATY HOCJIE.T-
HEro IOJHOTO COXPaHeHUsd. 3aAaB KJIU —U, 3TOT (aiiJ MOKHO OGHOBUTH.

3anyck dump

Tenepb, 00beAUHUB BCe IMOJyUYeHHBIE CBEAEHMUSA, MOKHO BBIIOJHUTL pe-
3epBHOE KommpoBaHue (haiioBOH cucTeMbl. 3ech s 3amaio yruauTe dump:
He BLIUYUCIATH KOJUUYECTBO HEOOXOAMMEIX JIEHT, CO3JaBATh PE3ePBHYIO KO-
OO U3 CHUMKA 3a]eICTBOBAHHOM (hailJI0BOM CUCTEMBI M ITPON3BECTU KOIIU-
poBaHUe pasgesa /usr Ha ypoBHe pesepBupoBaHusd 0.

# dump -aul /usr

© DUMP: Date of this level 0 dump: Sat Apr 5 08:26:03 2008

® DUMP: Date of last level 0 dump: the epoch

© DUMP: Dumping snapshot of /dev/ad0s1f (/usr) to /dev/sa0

O DUMP: mapping (Pass I) [regular files]

DUMP: mapping (Pass II) [directories]

© DUMP: estimated 3944900 tape blocks.

DUMP: dumping (Pass III) [directories]
DUMP: dumping (Pass IV) [regular files]

@ DUMP: 11.54% done, finished in 0:38 at Sat Apr
DUMP: 28.12% done, finished in 0:25 at Sat Apr
DUMP: 40.69% done, finished in 0:21 at Sat Apr
DUMP: 57.26% done, finished in 0:14 at Sat Apr
DUMP: 72.60% done, finished in 0:09 at Sat Apr
DUMP: 87.49% done, finished in 0:04 at Sat Apr
DUMP: 99.99% done, finished soon
DUMP: DUMP: 4095026 tape blocks on 1 volume

@ DUMP: finished in 2130 seconds, throughput 1922 KBytes/sec

© DUMP: level 0 dump on Sat Apr 5 08:26:03 2008
DUMP: Closing /dev/sa0

© DUMP: DUMP IS DONE

09:09:25 2008
09:01:40 2008
09:02:58 2008
:01:02 2008
09:00:33 2008
09:00:24 2008

O O O O O
o ov o o o O
(e}
<=}

B 9TOM BBIBOJE IIPUCYTCTBYET JOBOJIBHO MHOI'O BaXHBIX CBe,ZLEHHfl. Bo-nep-
BBIX, dump BBIBOAUT TeKyIyio AaTy @ u gaTy mociemHeil omepamnuu pe-
3epBHOr0 KonupoBauusa. [laTa, 4To IoKasaHa 3mech, the epoch, — 9TO JUIIIL
HeOOBIYHBIN cITocob cKasaTh: «OT HauaJjia BpeMeH». KaK m3BeCTHO, smoxa
UNIX mauasack B8 1970 rogy, 4To He TaK JaBHO, KaK MOYKHO ObLIO ObI IOLY-
MaTh. B 1eficTBUTEIBHOCTH 3Ke 9TO O3HAUAaeT, uTo B (aiiie /etc/dumpdates
OTCYTCTBYeT KaKasd-aum00 mH(pOpMAINSI O Pe3ePBHOM KOINPOBAHWU STOTO
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pasgersia paHbIllle, HO 3TO COBCEM He O3HadaeT, UYTO pe3epBUPOBaHNE HUKO-
20a He IIPON3BOJAMNJIOCH.

IIpe:xme uemM mpUCTYOUTEL K padoTe, dump HaIOMUHAET, KaKOH paszaes 0y-
IeT KONMPOBATHLCS M KAKOW HAKOIHNTeJIh Ha MarHUTHOI JieHTe OyaeT uc-
0JIb30BaTHCA ©.

3aTem dump BBIMIOJHAET IPeIBaPUTENbHBIN aHAIN3 YKA3aHHOTO pasiesia,
BBISICHSAET CTPYKTYPY (paiioB 1 KaTaJoroB U IPUKUIBIBAET, KaKoil 00'beM
IIPOCTPAHCTBA HAa JieHTe norpedyercd @. BoInosHUB HEOOGXOAUMbIE BBIUUC-
Jeuus, dump BBEIBOAUT Pe3yabTAaThl © M MPUCTYIAeT K Pe3epPBHOMY KOIIU-
poBauuio Qaitiop @. Uepes Kaxkble HECKOJIBKO MUHYT dump coolIimaer,
KaK JaJIeKO yIaJIOCh IIPOABUHYTHCA U CKOJbKO eIlle BpeMeHH IIoTpebyeTrcs
JLJIsT TIOJTHOT'O 3aBePINeHU A ollepalinu, 6Jarogapsa ueMy y Bac He OyeT IoaB-
JIATHCS OIyITleHUe, UTO KOMITbIoTep 3aBuc. OOpaTuTe BHUMaHNUe, KaK U3Me-
HsIeTCsA MPOIEHT BBITIOJHEHUA M HEMHOTO BapbUpPYeTCA IIPUMePHOe BpeMs
3aBepIleHnsA — CYTh B TOM, UTO JITOObIe TPOrPaMMHBIe TaliMephl, COObIIat0-
e MoJbh30BaTe 0 IPUMePHOe BpeMs, OCTaBIlleecs J0 OKOHUAHUA olepa-
11, HUKOT/[a He 001311 11, HaBepPHOe, HUKOTAa He OyAyT 00J1afaTh BBICO-
KOU TOYHOCTBIO, HE3aBMCUMO OT MCIIOJIb3YEMOM OIIePaIliOHHON CUCTEMEI.

3aBepIIuB onepamuio, dump coobIUT 00beM 3aaPXUBUPOBAHHBIX JAaHHBIX
¥ CPEJHIOI0 CKOPOCTh PaboThl @, a 3aTeM elle pas BeIBeAeT gaty ©. Ito He
JaTa OKOHYAHUSA OIePaIy — 9TO JaTa CO3MaHusA pe3epBHON Konuu. Omepa-
M 3aBePIIUIach B 9 4acoB yTpa, HO Pe3epPBHOE KOINMPOBAHNE IIPOU3BOLM-
JIOCh CO CHUMKaA (haliJI0BOM CHCTeMBbI, KOTOPLII ObLI caeaH B 8:26.

B sakaroueHue elrfe pas coodIaeTcs, 4To omepanus 3akonuera ©, u reneps
MOXXHO BEIHUMATD JICHTY U3 IIPUBOJA.

I'IponyCK AdHHbIX, MOMe4YeHHbIX (I)HaFOM nodump

C momonIbio KJifoua -h CUCTEMHBIN aAMUHUCTPATOD MOMKET YKas3aTh, Koraa
cjaenyeT MPUHUMATH BO BHMMAaHmMe (Quiar nodump. DTOT KJOU IIPUHUMAET
YPOBEHDb Pe3ePBUPOBAHUA B KAUeCTBE apryMeHTa.

ITo ymomuauuio Ha yposHe 0 dump apxuBupyer Bce (paiiabl, He3aBUCHUMO OT
Hajauuyus daara nodump. Ha yposue 1 wiu Beiie dump yYUTHIBAET Jiar no-
dump. Koy -h naMeHsieT moBeAeHe YTUINTEI 10 YMOJIUYAHUIO U YKA3bIBaeT
MUHUMAJBHBIN YPOBEHb PEe3ePBUPOBAHUS, HaUMHASA C KOTOPOTO CJEedyeT
yIuUTBHIBATh (harar nodump. Ha J06BIX APYTUX YPOBHSAX pPe3epPBUPOBAHUSA HU-
JKe YKa3aHHOT'O0 KOMUPOBAaTHCA OYIYT Bece paiibl, HE3aBUCUMO OT HAJTUYUA
¢aara nodump.

9TO0 aeT BO3MOKHOCTD PEryJINpoBaTh 00beM apXNBUPOBaHNA Ha ypoBHe 0.
Ecnu pesepBHaa Konud Iepecrasia yMeIIaThCs Ha JIEHTY, BOCIOJIb3YyITeCh
KJITOUOM -h, UYTOOBI IIPEJOTBPATUTD Pe3epBUpOBaHue (HhaiijioB, OTMEUEHHBIX
(rarom nodump. ATO JacT BaM IIePeABIINIKY Ha Iapy AHeil, B TedeHHe KOTO-
DBIX BBI CMOJKETEe 3aKa3aThb HOBBIE JIEHTHI.
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BocctaHOBneHue us apXuBa

ApXuBBI — 3TO 3aMeUYaTeJbHO, HO OHM 0ECIIOJIEe3HBI, €CJIU C UX IMOMOIIILIO
HEJIb3A BOCCTAHOBUTHL CHUCTEMY. ¥ TUJINTA AJIS BOCCTAHOBJICHWS MAHHBIX,
restore(8), mo3BosigeT M3BIEKATH JUOO Iejble (hallJioBble CUCTEMBbI, JI0O
ormenbHbIe (haiiael. Kak u B cayuae ¢ tar u dump, Kirod -f I03BOJISIET BBI-
OpaTh YCTPOMCTBO nian (aiiji, 13 KOTOPOro OYAYyT BOCCTAHOBJIEHEI JaHHbBIE.

MpoBepka coaep>XMMoro apxmea

I[JI&I BBIBOZa CIIMCKAa q)aﬁJIOB, HaxogAIIuXCA B apXuUBe, ClIeayeT yKa3aTb
KJI4 -t.

# restore -t

© Dump date: Sat Apr 5 08:26:03 2008

Dumped from: the epoch

® Lcvel 0 dump of /usr on testl.blackhelicopters.org:/dev/ad0s1f
Label: none

02 0.

3 ./.snap

94208 . /bin

97995 @©. /bin/bc

VYrunura restore mosBoJisgeT y3HaATh, Korja ObLia coejaHa pesepBHAA KO-
nusa @, yro OBLIO CKOMMPOBAaHO @ U Ha KAKOM YPOBHE pe3epPBHUPOBAHUS.
ITocue aTOTO OHA BHIBOAUT MMeHa BeeX (DaiJIOB B apXUBE U UX MECTOIIOJIO-
sKeHUe B (daitiaoBoit cucreMe. g kaxaoro ¢aiisa BEIBOAUTCA HOMeD UH-
IexcHoro geckpunropa (inode) ©. (00 MHAEKCHBIX JeCKPHUIITOPAX MBI II0-
TOBOPUM B rJiase 8.)

Ciemyer 3aMeTUTh, UTO IyTHU K (haiiiaM yKasaHbl OTHOCUTEJIHLHO UX MECTO-
TIOJIOXKEeHUA B OPUTUHAJBHOU (hailysoBoli cucTteMe. MbI co3nanu pe3epBHYIO
KOIUIO KOPHEBOH (DailyIoBOM cuCTEMBI, KOTOPAadA 3/IeCh IPEACTaBJIEeHA CUMBO-
oM Touxku @. B meficTBUTEILHOCTH 9TO KOPHEBOI KaTajIor (pailioBoii cucre-
MBI /usr, wiu mpocTto Karajor /usr. [losHoe ums daiina ./bin/bc © B opurn-
HaJIbHOH (haiiJI0BOM cUCTeMe Ha caMoM JeJe 6bL10 He /bin/be, a /usr/bin/bce.

006 3TOM HEOOXOAUMO IIOCTOSAHHO MOMHUTH IPU IIOMCKE KOHKPETHHIX (haii-
JIOB B apxuBax. [[yifg IpOBEPKY IPUCYTCTBUA HEKOTOpOro (aiisia B apxuBe
MOJKHO HCIIOJIL30BaTh K04 -t. IIpemomoKmumM, 4To He00X0JUMO BOCCTAHO-
BUTH paitn /usr/home/mwlucas/.cshrc. IlepBoe, 4TO IPUXOJUT B TOJIOBY, —
9TO IPOBEPUTH HaAuYue (ailyia B apxuBe:

# restore -t /usr/home/mwlucas/.cshrc

. /usr/home/mwlucas/.cshrc is not on the tape

Kax tax? ®aiin orcyrcTByeT Ha jeute? I'me mou manubie? Ilopa KpuuaTh
«xapayJ»? KomeuHo HeT, HOLOKANTE IIAHNKOBATE. BCIIOMHUTE, 3TOT apXUB
MOHATHUS He MMEeT O CYIIeCTBOBAHMM KAaTajora /uUSr — BCe COXPAHEHHBIE
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nyTu (aiijoB 3amucaHbl OTHOCUTEJIbHO Karajora /usr. HyxHO muckarh
daitr home/mwlucas/.cshre.

# restore -t home/mwlucas/.cshrc

871426 ./home/mwlucas/.cshrc

Yd-d! Paiin .cshre mpucyTcTByeT B apxuse. [lompobyeM Temrepb U3BJIEUD €T0.

N3Bne4yeHue gaHHbIX U3 apxuBa

Kak ToabKO cTayio0 M3BECTHO, UTO TOT WJIM MHOM (haily ecTh B apXuBe, ero
MOJKHO IIOJYUYUTh ABYMSA CIIOCO0AMMU: UM U3BJIEKATh (haiia 3a paiiioMm, UInu
BOCCTAaHOBUTH BCIO (DAMJIOBYIO CCTEMY .

BoccTtaHoBneHue panna

Eciu mamo m3Bieudb JIUITL HEKOTOPHIE AaHHBIE, CleAyeT 3aaTh KJIOU -X
u uMa Gpaiyia. B aTom cayuae OygeT m3BJIeUEH TOJBKO YKa3aHHBIN (haiii.
Hanpuwmep, n1s1 BocCTaHOBJIEHUS .cShrc U3 apXWBa, 3aIIMCAHHOTO HA JIEHTY,
Hamo HaOpaTh CAETYIONTYI0O KOMaHIY:

# restore -x home/mwlucas/.cshrc

You have not read any tapes yet.

If you are extracting just a few files, start with the last volume

and work towards the first; restore can quickly skip tapes that

have no further files to extract. Otherwise, begin with volume 1

(Moka Bb He NpoyWTanu HU OAHY NeHTY. Ecnv Bbl He 3HaeTe, Ha KakoMm ToMe
HaxoaaTca ¢ainsl, HeobXoAMMO HavaTb C MOCNEAHEr0 TOMa M ABWraThbCH K NEPBOMY;
restore MOXeT OHCTPO NMPONYCKaTb NEHTH, rae HeT dainoB, npeaHasHa4eHHbX Ang
M3BNEYEHN. B NPOTMBHOM Cly4ae Ha4yHWTE C MEpPBOro ToMma)

O Specify next volume #: 1

(YkaxuTe cnepyoumnini ToM)

® sct owner/mode for '.'? [yn]y

(ycTaHoBMTHL BRagenbua/npasa fgocrtyna ang . ?)

B nepsyo ouepeanb restore mpocut BeecTu Homep ToMa @. ITO IOPAAKOBEII
HOMeED JIEHTHI, U3 TeX, YTO OBLIN MCIOJb30BAHBI AJIS CO3LAaHUA TaHHOH pe-
3epBHOI Konuu. Ecau apXxuB 3anuchiBajica Ha HECKOJbKO JieHT, dump(8)
IOJIKHa ObLiIa COOOIIIMTH BAaM HOMepa JIEHT, KOTOPbIe MEHAJINCH B IIPOIlecce
ronupoBauusa. (Hameroch, BBl IPaBUIBHO IPOMapKuUpoBaiu JeHThi?) Ecau
KOs YMECTUJIACh Ha OAHY JIEHTY, TO 3TO OyIeT ToM ¢ HoMepoMm 1.

Kax Tosbko yruaura restore oTbimer (aiiy, oHa MPEIIOKUT COXPAHUTH
€ro C OPUTMHAJIBHLIMY IIPABAMHU IOCTYIIA M HPU3HAKOM IPUHAIJIEKHOCTH
daitna . B ranHoM mpuMepe A XOTeJI OCTAThCS BiIagesbleM (paiiaa, IosTo-
MYy B OTBET Ha BOIIpPOC s BBeJ y. Ilocjie BRIMIOJIHEHU Oeparuy B TeKyIIeM
KaTaJjiore IMoABUTCS KaTaJyor home/mwlucas ¢ daitsom .cshrc BHyTpH.

BoccTtaHoBneHue (pannoBon CUCTEMbI

BoccranoBuTh BCIO (haMJIOBYIO CHCTEMY JOCTATOYHO IIPOCTO, HANO JIUIIH
HIOMHUTb, UTO JIYUIlle He BOCCTAHABINBATH (DAliJIOBYIO CHCTEMY IIOBEPX Cy-
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miecTByIolieii. Ecau TpebyeTcsa cepbedaHoe BOCCTaHOBJIeHNUE, TO Oe3oIacHee
YIaJIUTh pasies U HauaTh Bce 3aHOBO. Eciim He00X0AMMO COXPAHUTD HEKO-
TOpbIe (paiIbl U3 TOBPEKAEHHON (hailJIOBOM CUCTEMBI, 3aaPXUBUPYUTE 3T
¢aiiyibl B OTAEJNILHBIN apXuB, 0oTopMaTUPyiTe pasnes, BOCCTaAaHOBUTE (daii-
JIOBYIO CUCTEMY U3 Pe3ePBHOI KOIUM, a 3aTeM CKOIIUPYIiTe 0OTOOpaHHbBIE pa-
Hee (hallyIbI HA MECTO.

B caenymoinem mpuMmepe 0yaeT yoajieH pasiels Ha BTOPOM JKECTKOM IUCKe,
a 3aTeM JaHHBIe OYIYT BOCCTAHOBJIEHBI C pe3epBHOM JeHTHI. PaboTa ¢ muc-
KOM 3/iech He OyIeT ToIpoOHO paccMaTPUBATHCA (JOTOTHUTEIbHYIO MHOMOD-
MaIlMIo CM. B TJ1aBe 8), OMHAKO BCe AeHCTBUA B 00IIleM BHe MOYKHO ITpeJ-
CTaBUTH TaK:

1. Cospmamue HOBOI (haiiIOBOM CUCTEMBI C IIOMOIITBIO Newfs.

2. Ilpucoeguuenue aToi (paiIoBOI CUCTEMEI K JepeBy KaTaJoros, B /mnt.
3. Ilepexon B aTOT KaTaJjor.
4

. BoccranosieHve (aityloBO# cUCTEeMBI C JIEHTOUHOT'O YCTPOMCTBA IIO
ymoJsuanuio /dev/sa0.

BorT sT;1 KOMaHBI:

# newfs /dev/adisig

# mount /dev/ad1s1g /mnt
# cd /mnt

# restore -r

Bce HacTOMIBKO IPOCTO, UTO ¥ BaC MOMKET JlasKe MOABUTHCS KeJaHue YHUY-
TOMKUTD COJEPKUMOe (PaIOBOM CHCTEMBI TOJIBKO PALU TOI'0, YTOOLI BOCCTA-
HOBUTL €€, He TaK Jin?

BoccTtaHoBneHne n nocneaymoulee pesepeuposaHue

Korgma 661 HM IIPOBOAMIOCH IIOJHOE BOCCTAHOBJEHUE AUCKA, IIepe]
CJIEIYIOIINM IIOCJIe HEr0 MHKPEMEHTHBIM JaMIIOM HeOOXOAMMO BbI-
noJHUTDH Aami ypoBHA 0. restore(8) mameHsieT mojoKeHNEe JaHHBIX
Ha aucke. Eciu monbITaThCs CO3JaTh MHKPEMEHTHBIN HaMI BHOBB
BOCCTAHOBJIEHHOMH (haiiJI0BOM CHCTEMBI U HMOMBITATHCA MCIOJIb30BaTh
€T0 BMeCTe C IPEXKHUM JaMIIoM YpoBHA 0, 3TO IPUBEET K TOBPEIKIE-
HUIO MaHHBIX. Becerga cospaBaiiTe gamn ypoHA 0 cpasdy mocje Boc-
cTaHOBJIeHUA (HaiJIOBOM CUCTEMBI, UTOOBI 00ECIEUNTH KOPPEKTHOCTD
IOCJeAYIONUX WHKPEMEHTHBIX NaMIIOB. KpoMe TOro, Hy:KHO IIOM-
HUTbh, YTO IPU BHIIOJHEHUY IIOJHOTO PEe3ePBUPOBAHUSA KUTH OyIeT
HaMHOTO JIerde.

n HTepPpaKTnBHOe BOCCTaHOBJ1IeHUne

OpHa u3 HanboJIee MHTEPECHBIX 0cOOeHHOCTEH restore(8) — MHTEPAKTUBHBIH
pesxuM (-i), TTO3BOISAIONINYN «BCKPBITh» MJaMM U MOJYYHUTH AOCTYI K HEMY
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C IIOMOII[bI0 MHCTPYMEHTA KOMaHAHOM cTPOKU. IIpu sTOM MOXKHO yKas3aTh
daiiabl, KOTOPhIe HEOOXOIUMO BOCCTAHOBUTh. VIHTePAKTUBHBIN PEKUM ObI-
BaeT BecbMa KCTaTHU, KOTJa II0Jb30BaTeJb TOBOPUT IPUMEPHO CJIeAYIOIIlee:
«§1 cryuaiino ymanua gaiia ¢ pesrome. OH Jieskasl B MOeM JOMaIllHEM KaTa-
JIoTe, a B €70 UMeHU OBLJIO CJIOBO resume. TOUHOTO UMeHU He TOMHI0. MoK-
HO ero BOCCTaHOBUTH? » SICHO, UTO KJIIOU -t He IIOMOYKET; TOUHOE Ha3BaHUe
¢daitma HemsBecTHO! BMecTO 3TOr0 MOXKHO MepedTH B MHTEPAKTUBHBIN pe-
JKUM U OMCKATh 3TOT (aity. ITo COBCEM HECTIOKHO, a MOJb30BATEIb OCTa~
HeTcdA BaM 00a3aH.! 3amycTute restore ¢ KJII0YOM -1, ¥ BBI IOJYUHUTE TOCTYII
K UHTEPAKTUBHOMY CEaHCY C KOMaH/HOM CTPOKOI, KOTOpasd BegeT cebs mou-
T TaK Ke, Kak oObluHas KoMmaHAHas cTpoka UNIX, Ho moamep:;KuBaeT
TOJBKO KOMAHIbI, HEOOXOAUMBIE MIJIsT BOCCTAHOBJIEHUA. B 3aBUCUMOCTH OT
TUIIa JIEHTOYHOT'O HAKOIMTEJS MOMKEeT MOoTpedoBaThCcA OMHA-IBE MUHYTHI,
TIpeXkJie YeM IIOABUTCA KOMaHHAI CTPOKA.

# restore -i
restore > 1s

.snap/  bin/ games/ include/ libdata/ local/ ports/ share/
X11R6/  compat/ home/ 1ib/ libexec/ obj/ sbin/  src/
restore > cd home/mwlucas

31ech HET HUYET0 HeOOBIUHOT0 — 3TO COAEP/KIMOe KaTaiora BepXHEro ypoB-
HA B (paiise famna, B JaHHOM cJaydae — Karajora /usr. [lo HeMy MOKHO IIPO-
IBUTATHCS, UCIIOJb3Ys KOMaHAY Cd, ¥ BBIBOAUTH CHUCKU (haiijIoB ¢ TTOMO-
b0 KOMaHILI 1S, KaK B 00BIUHOII KOMaHAHOII obosiouke. Haligsa Heobxo-
OUMBIH (paiiy, ero MOKHO BOCCTAHOBUTh, AJIA STOTO HYYKHO JOOABUTH €TI0
B CITMCOK M3BJIEKAEeMbIX (haiJIoB ¢ TOMOIIIbI0 KoMaH Akl add. Korma Bce Heo0-
xoauMble (haiiabl OyayT 40OaBIEHBI B CIIMCOK, MOXKHO 3aIlyCTUTh IIPOIIEY-
Py BOCCTAHOBJIEHU S C IIOMOIIBI0O KOMaHAEI extract.

restore > add ssh.tar

restore > add .cshrc

restore > extract

You have not read any tapes yet.

(Hu opgHa neHTa ewe He Obna npoyuTaHa)

Tlocaenyrotuii mporece BBHITVIAAAT TOUHO TaK JKe, KAK U BOCCTAHOBJIEHUE
B HEMHTEPAKTUBHOM peKuMe, — restore mpeiosKUT yKasaTh HOMEpP ToMa
¥ CIIPOCHUT, HEOOXOAMMO JIM BOCCTAHABJMBATEL IIpaBa AOCTyHa K (aiimam.
IIo 3aBepiernnu BriGpanubie haiiibl TOABATCSA B TEKYIIlEM KaTaJiore.

3aBepIIUB BOCCTAHOBJIEHVE (DailioB, MOKHO 3aBEPIINUTL MHTEPAKTUBHBIN
ceamc paboThI ¢ TOMOIITBIO KOMaHAbBI qUit.

1 OcTaBHINCH B JOJTY, IIOJH30BaTEJIb OYAET CTPEMUTLCA HE COBEPIIIATH ITOLOOHBIX
OIINO0K, IIOTOMY UTO 3TO JACT BaM BO3MOYKHOCTE HE TOJIBKO OILJIAUNBATE YXOJ 38
cBoeir my:kaiikoii. CeKpeT ycmexa CUCTEMHOTO aJMUHUCTPATOPa KPOETCs B €ro
npodeccroHaan3Me, B UyBCTBE IOMOpa 1 B 0eiic60IbHOI OuTe.
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Co3paHne HeCKONbKUX pe3epBHbIX KONMUW
Ha O4HOW NleHTe

Eciu jIeHTOYHBINA HAKONUTEIb 00JIa/]aeT JOCTATOYHO GOJIBIIONH €MKOCThIO,
Ha OJHOM JIEHTe MOKHO COXPaHATh HECKOJBKO Pe3epBHBIX Konuii. dump(8)
MMO3BOJISET 3a ONWH Pas KOIMMPOBAThH TOJbKO OAWH Pasies, U BCe JKe Jep-
JKaTh OTHEeJbHBIE JIEHTHI IJIs XPAaHEeHUA KOMUI KaKAO0ro pasjiesa BechMa
HeaPeKTuBHO. C TOMOIBI0 YTUANUTHI tar(1l) MOKHO COXPaHATH HECKOJIBKO
PE3ePBHBIX KOIWIl HA OLHY JIEHTY, ITOCKOJLKY B 9TOM CJIydae MOKHO C II0-
MOIIbI0 KoMaHABI mt(1) yopaBasaTh IepPeMOTKOM JIEHTHI.

BcomomuuTe, ncmoab3oBanue (aiija yCTpoOHCTBa II0 YMOJYAHUIO B YTUJIN-
Tax mt, tar u dump TPpUBOAUT K aBTOMAaTHUUECKOI ITIePEMOTKE JIEHTHI II0CJIe
KaKJol omepanmuu. ITO 03HAYAET, YTO BTOPas pe3epBHASA KONUS 3aTPET
nepBylo. I3MeHUB UCIIOJIb3yeMBbI# Daiia yCcTPOHCcTBa, MOYKHO UBMEHUTD I10-
BeJeHUe HaKonuTeas. Ecau 3amycKaTh pesepBHOe KOIMPoBaHUe Oe3 mmepe-
MOTKU, TO BTOpasd pe3epBHAA KON 3alluNIeTcA Ha JeTy KaK BToOpo dari.
VYiupaBasasa Tekylleid mosuiiueil JeHTHI, MOKHO BLIOMpAThb, T'Ie IIPOU3BO-
IUTH 3aIIUChH WJIN YTEeHUE JaHHbBIX.

Hanpuwmep, ciengyromne KoMaHbl 3aIUIITYT Pe3epPBHBIE KOIMU Tpex (aii-
JIOBBIX cUCTeM — /, /var v /tmp — Ha OHY U TY Ke JIeHTY:

# dump -f /dev/nsa0 -aul /
# dump -f /dev/nsa0 -aul /var
# dump -f /dev/nsa0 -aul /tmp

Temneps TerkyIasa IO3UINA HA JIEHTE COOTBETCTBYET KOHITY TpeThero (aiiia.
JIeHTy MOJKHO IepeMOTaTh M M3BJIeUb M3 HAKOIUTEJSA, HAAIINCATh Ha Hel
uMeHa cofepiKanuxcsa Gamaos, JaTy KOIUPOBAHUA U CIIPATATH B HAEMXK-
HOEe MEecCTO.

Eciu HeO6X0}_II/IMO OIIpeeJiNTh KOJINYEeCTBO PE3EPBHBIX KOII1ii Ha JIeHTe, 0cC-
TaTOYHO 3allyCTUTh KOMaHAy Mt status m IOCMOTPETH Ha IIOCJIESHIOI0 CTPOKY .

File Number: 3 Record Number: 0 Residual Count 0

O6paTuTe BEHUMaH1e, 4To HOMep (aiina craa paseH 3. To ecTh Ha JeHTe 3a-
nmcaHo Tpu (aiiia.

YTo6bI ITOJYYUTH AOCTYI K (hailly, HeoOXOAMMO BBIIIOJHUTH ITO3UITMOHUPO-
BaHNe JIEHTHI B HAKOIUTEJIe Ha Hauajo (haiiia u ¢ moMoIlbio tar uau restore
IPOYMUTATh JaHHBIE ¢ JJeHTHI. [locsie mepeMOTKY JIEHTHI TeKYIIas O3UILUA CO-
OTBETCTBYET Hauasy mepBoro aiisa. YToObl mepeMecTUThCA K OZHOMY W3
ciaenyiomux (aiaoB, caeqyeT MUCIOJb30BaTh KoMaHAy fsf yTuaursl mt(1).
Komamga mt fsf mpuHuEMaeT oAMH apryMeHT — KOJIUYeCTBO (paiiyioB, KOTOPHIE
He00X0AMMO IIPOIYCTUTh. Ec/Ii IPeAIooKNUTh, UTO N3HAYATIbHO CUUTHIBAIO-
asa roJIOBKa HAaKOIIUTEISA HaXOQUTCS B Havaje mepBoro daiiaa, Torga, uTo-
OBI ITEPEMECTUTHCA KO BTOPOMY DAy, JOCTATOYHO BHITIOJHUTL KOMAHIY:

# mt -f /dev/nsa0 fsf 1
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B pesynbraTe jieHTa Oyzer mepemMoTaHa Ha onumH (aiin Bruepen. Obparture
BHUMaHUe Ha KJiod - /dev/nsal, 6arogaps KOTOPOMY HCIIOJIb3yeTcs (haia
YCTPOICTBA, KOTOPHIH «He epeMaThIiBaeT» JeHTY. BbLiIo 661 6eCCMBICTIEHHO
cHAavaJia BRIMOJHUTD IIEPeX0/ Ha OAuH (aiia BIepea, a 3aTeM aBTOMaTHUye-
CKHU II€peMOTaTh JIEHTY.

Tenepsb ¢ IOMOIIBIO KJIIOYA -t TPOTPaMMBbI U3BJIeUeHUs (haiiyoB U3 apxuBa
MOKHO O3HAKOMUTBLCS C COIEPIKUMBIM 3TOoro ¢haiisa. Pe3depBHyI0 KOIUIO
JIETKO MOJKHO MJeHTUGUIINIPOBATH II0 €€ COJIEPIKUMOMY, IIOCKOJIBKY IIPU KC-
IIOJIb30BAaHUY KJifoda -t restore(8) BEIBoAuT faske mary U BpeMs KOIUPOBa-
HUd, a TaKKe UM paszesa, ¢ KoToporo 0bLia caesnana Konud. [y nepeme-
IIeHud 10 JIeHTe B 00paTHOM HalpaBJIeHUM NCIOJIb3yeTca KoMaHzga mt bsf,
KOTOpOI epefaetcs 4ucio (aiaoB, KOTOPble HYXHO IPOIYCTUTD.

JleHTHI Tpe6y10'r HEeMHOI'0O MHOI'O MBbIIIJIEHUA, 4YeM ANCKHW, HO B rZI(:}I‘/JICTBI/I'
TEJIBHOCTH 3TO COBCEM HECJIOKHO U K TOMY iK€ JIEHTHI IIO-IIPEHEMY III1PO-
KO UCIIOJB3YIOTCA AJIA PE€3€PBHOIO KOIIMPOBaAHUA. Tenepb paccCMOTpuUM He-
KOTOpPEBIE APpyrue MeTOAbl 3alllUThI BaC, BAlllMX OTAHHBIX, Balleil CUCTEMBI
1 TOT'O, YTO MbI, CUCTEMHbIEe aIMHUHNUCTPATOPHI, CO CME€XOM Ha3bIBaeM Ha-
1MW MO3TraMM.

YnpaBneHue BepcMsimu

Boob1ie roBopsi, yupasiaenue BepcuAaMu (revision control) — aTo mportiecc
orcae:xxuBanud uamenennii. B mupe UNIX mos sTuM MOHMMAIOTCA M3MEHe-
HUS B UCXOTHOM KoJle U B aiiiax KoHQuUrypamnuu. ¥ mpaBjieHre BEPCUAMU
TO3BOJIAET Pa3paboTUMKy BUJETh, KaK HEKuil (parMeHT KoJAa BBITJIAIE]
B OIIpeleJIEHHEIN MOMEHT. AIMIHUCTPATOP MOJKET IIPEeACTABUTD, KaK ObLiIa
CKOH(MpUTypHUpOBaHa CUCTEMA JO BOSHUKHOBEHUA HEIOJAaA0K. ¥ IPaBJIeHUE
BEPCUSAMY MOJKET OBITH ITOJIE3HO Ja’Ke CKPOMHOMY MUCATEJI0 — OH MOXKET
YBUIETh, KaK MeHSAJach PYKONNUCH C TeueHneM BpeMeHu. Eciiu He mpume-
HATH 9TOT MEeXaHU3M, paboTa OyaeT TpyaHee, YeM eii IT0J0KeHO ObITh.

HecmoTps Ha TO, UTO CYIIIECTBYEeT MHOTO CUCTEM YIIPABJIeHUS BEPCUIMU, OT
cucTeMbl ynpasienus ncxogusiM Komom SCCS (Source Code Control Sys-
tem) 8 UNIX mo Visual SourceSafe kommaunu Microsoft, sgecs 6ymer pac-
cmoTrpeHa cucrema yrapasienud Bepcuamu RCS (Revision Control System),
BxogdAmasa moutu Bo Bce cucteMbl UNIX. ITocie nsyuenusa RCS paGoraTts
¢ GOJIBIIIMHCTBOM APYTUX CHCTEM YIIPABJICHUA BePCUIMU OyAeT IPOCTO.

IIpu ynpasiieHuYN BEPCUSIMHU, II0 CYII[ECTBY, COXPaHAeTCa NHPOpMAaIUsI 000
BCeX M3MEHEeHUAX, COAeJIaHHBbIX B (paf/’me, a TaKiXe OIInCaHue IIPUYMH, BbI-
3BaBIIINUX 9T U3MEHEHUudA. BO'HepBLIX, q)af/'m IIoMedYaeTCcd KaK 3aXBadeH-
b1t (checked out). 3To 3HAaK cucTeme, uTo (aiia 6ymeT usMmeHAThCA. Jlaee
daiia MOKHO OTPEeIaKTHPOBATH, 3aTeM 3allCATh U3MEHEHUS B CHCTEME,
a 3ateM (aiia MoskHO nepedams (check in) fpyrum mosb30BaTENAM A 110~
cJenyIoIero pegakTupoBanusd. [[aa moagep:kKu atux geiictsuit RCS mpu-
meHsieT Tpu KoMmaHasl: ¢i(1) (check in, perucrpamnus), co(1) (check out, sa-
xBarT) u res(1).
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HEPEAOBbIe MeToAbl yrnpaB/ieHNd BepcnamMmun

B Mmoeit MHOTrOJIeTHEI TPaKTHUKE CICTEMHOIO aAMUHUCTPATOPA s BCTPE-
YaJl MHOYKECTBO METOJOB ynpaBeHusa Bepcusamu. Iloxanyit, caMbIit
pacmpocTpaHeHHbBIN CIIOCO0 COCTOUT B COXPaHEeHNH KON BcexX (aii-
JIOB C JaTOH COXPaHeHUsS B BHUIe pacinupeHus (Hampumep, rc.conf.
20060510). OgHako TaKyi0 METOAUKY HUKAK HeJb3s Ha3BaTh X0OPO-
mieii, 6ojiee TOro — 9TO IJIOXasd MpakTHuKa. HeT HUKaKoOU rapanTuu,
YTO IPU TAKOM IIOAXO0Je OYAYT COXPAHATHLCS BCe M3MEHEHU U OTCYT-
CTBYET CHCTEMA CJIEKEHUsA, C IIOMOIIbI0 KOTOPOM MOKHO OBIJIO OBI OC-
TABUTh KOMMEHTAPUIi, ONMCLIBAIOIIUNA MPUYNHBI, BHI3BABIIIHE DTU
usMmeneHnusi. Kak ckasan oguH Mot ToBapuil: «RCS — aT0 Kak rops-
Koe JIEKapCTBO, KOTOPOe He0OXOANUMO IIUTh, MHAUE BbI He IIoigeTe Ha
mompaBKy». YToOBI OBIaAETh HaBbIKaMu paboTel ¢ RCS, Heobxogumo
OPUHYKIATH ce6s MOJIb30BATHCA €10, U Uepe3 HeCKOJIbKO MECSIIeB BbI
OymeTe YOUBIAATHCA — KaK BbI BOOOIIe 6e3 Hee 00XOAUINCE.

YupaBiaeHne BepCUAMU HAIOMUHAaET GUOJIUOTEKY — HET, He 3JIEKTPOHHYIO
6uOJIMOTEKY, a OOBIYHYIO, CTAPYIO JOOPYIO OMOGIMOTEeKY ¢ KHUTaMU, OTIIeYa-
TaHHBIMU Ha 6ymare. YToObI 3a/1efiCTBOBATEH CUCTEMY YIIPABJIEHUA BePCUI-
MU, TIpekjIe Bcero Hajmo ykasaTh cucreme RCS Ha HE0OXOAMMOCTH OTCJIe-
JKuBaHUA (paiiya — TOMECTUTh ero B 0u0amoTeKy. YToObI MPUCTYIUTE K pa-
6oTe ¢ aTuM (aitaoM, ero Heo6X0AUMO IIOJNYUNTh, KaK KHUTY B OM0JIHOTEKe.
Ecau daiin BeIZaH, TO HUKTO MHOI He MOYKET er0 COXPaHATh UJIN PeSaKTH-
poBaTh, XOTA JI000¥ 3aKOHHBIN II0Jb30BaTEIb B TO K€ BpeMs MOJKET IIPo-
CMaTpPUBAaTh, KOIIMPOBATh, KOMIIMJINPOBATh 9TOT (hails — obpalnaTbCcs K He-
my. ITocJie 3aBepiienusa paboTel ¢ (paitioMm oH chaercsa oopatHo (check in)
¥ CTAHOBUTCSA MOCTYIIEH AJISA PeNaKTUPOBAHUS APYTUMHU MOJIb30BATEIIMMU.
Taxoii TOPSAAOK HeHCTBUU COCTABJISIET OCHOBY Jif000I CHCTEMBI yIpaBJe-
HUS BePCUSAMH, a Opo (aiiiabl, HaAXOAAIHECS II0J KOHTPOJEM CHCTEeMbI
yHOpaBJIeHUAMU BEPCUAMMU, TOBOPAT, YTO OHU HaxoxsaTcs 8 RCS.

B RCS raxawiii (paity mMmeeT HOMep Bepcuu. Becsaxkuii pas, Korjga oTpemaK-
THUPOBAHHBIN (paiig Bo3Bpalaercs B cucreMy, RCS cpaBHMBaeT Bo3Bpaljae-
MbIi aita ¢ BeIZaHHBIM. [Ipy HATUYNKN XOTh KaKNUX-TO U3BMEHEeHUI 9TH U3-
MEeHEHUS COXPAHAIOTCS, & HOMeP BEPCUU YBeJIUUYNBAETCSA HA eIUHUILY, BMe-
cTe ¢ JaTOM M NMPUYMHON m3MeHeHU’. HoMep Bepcuu MOKHO IPUMEHATH
I naeHTu(UKAIIYA OTAeJIbHBIX Bepcuii daiiia.

NHuymanusaunsa ynpasneHUs Bepcnamm

IIporiecc ympaBieHUS BepCUAMU HAUMHAETCA C peructparnuu (aiiaa ¢ mo-
moIbio ¢i(1), uTo HarmoMUHAET clauy KHUTH B 0ubanorery. Hampumep, xo-
poruit KaHAUAAT AJA 3alTUTHI ¢ TomoInbio RCS — daiin /etc/re.conf. na
HayaJia HaJio BBeCTH Ci filename, KaK TOKa3aHO B CJEIYIONEM JIUCTUHTE:



146

[naBa 4. PesepBHOe KONMUMPOBaHKeE U BOCCTaHOBEHWE

# ¢i rc.conf

O rc.conf,v <-- rc.conf

enter description, terminated with single "." or end of file:
NOTE: This is NOT the log message!

>> @system configuration file

>> O,

O initial revision: 1.1

done

IIpu mepBoii peructparnuu daiijga ¢ TOMOIIBLIO ¢i 9Ta KOMaHaa CO3AAeT NI
pemaxkTupyer (aiij yupapJeHUS BepCHUAMHU. OTOT (aiij MoJydaeT TO Ke
UM, UTO ¥ OPUTUHAJILHBIN (haiiyi, HO ¢ pacIiupeHreM ,v. B jTaHHOM IIpuMe-
pe daiin re.conf npespaiaercs B re.conf,v @. Jaiee cucrema samnpaIinBaet
onmcanue (aiia, ¥ ero HaJ0 BBECTH, UYTOOLI IIO3JHEEe KaKIbIHA II0JIL30BA-
Teab RCS Mor moHATh, YTO 9TO 3a (aiia. ITO onucaHue He TaK YK BasKHO
IJIs CTaHAAPTHBIX CUCTEMHBIX (ailyioB, TaKuUX Kak rc.conf, — OJs Hero
BIIOJIHE JOCTATOYHO KPaTKOro onucaHud system configuration file, kak 3a-
nauo B 9ToM npumepe @. BoJiee moapo0Hoe onucanue 6yaeT OUeHb I0JIe3HO
UL MCXOAHOTO KoJia MiIu (PailyioB KOHGUTypalluyu CAaMOCTOATEIHHO paspa-
0OTaHHBIX MJIU CJOKHBIX IporpamMm. Ilocse Toro Kak omucaHme HabpaHO,
JJIS1 3aBepIeHus paboThI i caelyeT BBECTH TOUKY HA OTAEJIbHOI CTPOKe ©.
TIocie aToro GyaeT BhiBeseH HOMep Bepcuu (aitna @, KOTOPHIil B ePBbIit
pas Bcerga pasen 1.1.

Ecau cpasy mociie perucrpanuu (aiaa 3alyCTUTL 1S, TO MOYKHO YBUIETh,
uyro (paitya Kak O0yaTo mcue3. BmMecTo sTOT0 moABUTCA (aiija ¢ TeM Ke mMe-
HeM, HO C 3aMBIKAOIUMI cuMBoJamu ,v. Ito ¢aita RCS, B KoTopoMm xpa-
HATCA caM (aiia u ero usmeHeunus. Ecau B RCS xpanurca muoro ¢aiiios,
TO (paiiyIbI ¢ pacIIupPeHneM ,U MOT'YT BHOCUTH HEKOTOPBIN Xaoc. YToOkI 3TO-
T0 He IIPOUCXOAUJIO, JOCTATOYHO CO3AaTh KaTaor ¢ umeHeM RCS (Bce cum-
BOJIBI 3aTJIaBHEIE), X TOTAA IporpaMMa ci 0yaeT cOXpaHATS Gaijbl ,U B 3TOT
KaTaJior, He 3acopad pabouunii KaTaJior.

st HeKOTOPBIX (hailyioB He BA’KHO, UTO OHU «HCUE3AI0OT» IIPU Iiepegade, HO
¢aiiabl ¢ HaCTPONKAMU UJIX BeO-CTPaHUIIAMU HE MOT'YT IIPOCTO UCUE3HYTh.
YT0o6BI PEIINTE ATy IPOO6JIEeMY, IIPU perucTpanuu (aiaa HyKHO OCTaBUTH
ero Kommio B pabouem Karajore. I[JIs1 aToro Hamo 3amycTUTh ci -u. Ecau
daiir ncues, a ero KOMUIO HEOOXOIMMO IIOMECTUTh B pabounit KaTajaor 6e3
pemaxTupoBaHud (aiisa, Hamo BHIIOJIHUTE KoMauay co(1).

# co rc.conf

O rc.conf,v --> rc.conf
® revision 1.1

done

Tak Kak KOMObIOTEP HE B COCTOSHUU BBITTOJHUTL KOPPEKTHYIO 3aTPY3KY
6e3 (aiisma rc.conf, oueHb BasKHO 00eCIIEUUTH AOCTYIIHOCTH 3TOTO (haiiia.
Cucrema RCS ussnersa daitn re.conf us rc.conf,v @, u Teneps Bepcus 1.1
@ sTOro (haiima JOCTYIIHA OJISA MCIOJb30BaHuA. Ecay BHUMAaTeIbHEe IIPU-
TIIAAeThCA K 3TUM (pailjiaM, MOKHO YBUAETh HEUTO YANBUTEJIbHOE.
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# 1s -1 rc.conf«
-r--r--r-- 1 root wheel 321 Apr 10 21:40 rc.conf
-r=-r--r-- 1 root wheel 527 Apr 10 21:33 rc.conf,v

Baagenern storo (aiina — moab3oBaTesb root, ogfHAKO IpaBa AOCTyIa —
«TOJNBKO IJs uTeHusA» (-r--r--r--). Iake mpu TOM, UTO d 3HAIO MapoJb
moJib30BaTeNid root, s He MMeIo IIpaBa peJaKTupoBaTh cBou (aitasl! Ilesro
B TOM, uTO (haits He GbLI 3axBaueH MHOU. Daiii ObLI 3apeTUCTPUPOBAH U I1e-
penan 6ubsmorekapio Revision Control System. I mory mpocmarpusaTts
aror ¢aiiyi, HO AJA ero PeJaKTUPOBAaHUSA HYIKHO IMOIPOCUTH Pa3peIleHus
y cuctembl RCS.

MpepynpexaeHue gns tex,
KTO ucnonb3yeT pepakTtop Vi(1)

ITpegynpeskeHue 01 0Jb30BaTE €M Vi: ecyii BbI UJIM Ballla IpPyIna
BiIazmeete GaiysioM, KOMaHga w! BBI30BET M3MEHEHUe IIpaB JOCTyIa
¥ TI03BOJIUT BaM OCYIIIECTBJIATH 3alUCh B (haila gasxke 6e3 ero perucr-
panuu. Bece OymeT BBITJIANETH 3aMeUYATENIbHO, OOJHAKO CJIeYIOITHUH
0JIb30BaTeJIb, KOTOPBIA 3aperucTpupyet (aiiji, mepesanuniineT Balru
usmenenus! ByabTe 0CTOPOXKHBI C 9TOM KOMaH0M; ecJu Vi TOBOPUT,
YTO y Bac HeT IIpaB Ha coxpaHeHUe (hailyia, 9TO BeCOMOe IIPeayIIpeK-
JeHe, K KOTOPOMY JIyUIlle IPUCIAYIIaThbCsa. Bbl MOXKeTe IIPOUTHOPU-
poBaTh 3TO IpeayIpeskIeHe Ha CBOM CTpax 1 PUCK.

PepaktupoBaHue pannos, Haxopsawmxcsa B RCS

Yro6bI OTPeNaKTUPOBATEL (aiia, ero cHauajga HeoOXOAUMO HMOJYUUTD U 3a-
GJIOKMPOBATH IJISI €UHOJMYHOTO NCIIONbL30BAHNUI. ITO He IIO3BOJIUT PeJaK-
TUpoBaTh (aiia APYrUM I[IOJIB30BATEJISAM, IMOKA TOT, KTO 3a0JIOKMPOBAJI
daiia, He coelaeT HEOOXOAMMbIE N3MEHEeHNUsI. YTOObI IIOJYUUTh 1 3a0JI0KHU-
poBarts (haiiy, ciaeayeT UCIOJIb30BATh KOMAHAYy CO -1:

# co -1 rc.conf
rc.conf,v --> rc.conf
revision 1.1 @(locked)
done

Omnepanusa moaydyeHusd (aiiia BRITJIALAT MOUTH TaK Ke, KaK U paHbIiie, HO
o0paTuTe BHMMAaHMe Ha ¢JI0Bo locked @. AroT daiiia 3axBaueH 1 3a0JI0KUPO-
BaH. TOJBKO MOJB30BAaTENb, BBIMOJHUBIININ OJOKUPOBKY, MOYKET cCOXpa-
HATH 3TOT (aity, IoKa OH He OyaeT PasbJIOKUPOBaH. 3alyCTUB IIOCJIE STOM
omepanuu 1s -1 elrle pas, MOXKHO YBUIETh, UYTO IIpaBa AocTyma K (aiiay cHo-
Ba paspeIraiT 4YTeHUe U 3aIllCh, a 3HAUUT, 3TOT (hallsl MOYKHO COXPAHATH
(mpaBa mocTyIla paccMaTpUBaIOTCA B riaBe 7). JIT000i, KTo mombITaeTCA 3a-
XBATUTH 3TOT (haiiy, MOJYUUT IPENYIIPEKIEHNIE O TOM, UTO (haiy UCIIOJIb3Y-
eTcs, IIPU 3TOM OyAeT YKasaHo UM TOr'0, KTO 3TOT (paiia 3a0I0KHPOBAI.
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NMoBTOpHasa perncrpauus

ITocuie 3aBepireHns paboThI ¢ haiiIoM ero MOKHO 3aPeruCTPUPOBATD 1 CHATD
OJIOKMPOBKY, UTOOBLI APYrue MHOJb30BaTENM MOTJINM €T0 PeNaKTHUPOBATD.
Yr0o6BI OCTABUTH He3a0JIOKMPOBAHHYIO KOMIMIO (paiiya B TEKYIIeM KaTaJjore,
cJaenyeT MCII0JIb30BaTh KJIIOU -U.

# c¢i -u rc.conf
rc.conf,v <-- rc.conf
Onew revision: 1.2; previous revision: 1.1

enter log message, terminated with single ". " or end of file:
>> @clean up unneeded services

>> @,

done

ITpu mepegaue (aiina B cucremy RCS KoMaHIa Ci IPUCBOUT €My HOBBIHA HO-
Mep Bepcuu @ 1 3aIPOCUT COOOIIIeHNe, KOTOpOe OyeT 3allCaHO B IPOTOKO-
Jje @. 3nech HAO0 BBECTH KPATKOE OIMCAHNE BHECEHHBIX N3MeHeHnii. B MmHO-
TOII0JIb30BATEIBCKOM CHCTEME, BO3MOXKHO, ITOHAJO0MUTCA OIMNCATH MPUUM-
HBI, 10 KOTOPBIM OBLIH CAeJaHbl u3MeHeHusda. Ecau y Bac paboTaeT cucrema
peructpamuu cooOIeHuil 00 OIMMuOKax, OydeT HEeJUITHUM IepPeYrCJIUTH
B OIIMCAHUY HOMEpa COOOIleHU, 6Jarogapsa 3TOMY II0Jb30BATEIN CMOTYT
TOJIyYaTh IIOJHYI0 MCTOPUIO M3MEHEeHUIi, COCJABIITNChL Ha HOMED coobIie-
Hus. Kak m mpu mepBoil perucTpanuu, TEKCT ONHCAHUS CJIeayeT 3aBep-
IIATh CKMBOJIOM TOUYKH Ha OTAEJBHOUI CTPOKe ©.

Baaromapa coolIiieHuAM, XpaHUMBIM B IIPOTOKOJIE, IPYTHe MOJH30BaATENN
JIEFKO Y3HAIOT 000 BCeX CIOeJIaHHBIX M3MEHEHUAX WU MOTYT YBUIETb, Ka-
KIe MOIBITKY IPEAIPUHAMAJINCH IIPX OIINO0YHBIX NM3MEHEHUAX , KOTIa KO-
My-1100 IPUXOANI0CH, HauaTh OTJIaAKy. IIporokossl RCS MoryT GbITE II0-
JIE3HBI U BJAJeJbIly (haiija, CIIyCTA HECKOJbKO MECSIeB YAUBJIEHHO IIbI-
TAIOIEeMYCsl BCIIOMHUTD, O UeM K€ OH JyMaJj B TO BpeMs.

Temepsb, Korga sCHbI OCHOBBLI PErMCTPUPOBAHMS U 3axBaTa GaiiaoB, uccie-
nyem 6oJiee mHTepecHble PyHKInE RCS: monyuenue ctapbix Bepcuil (aii-
JIOB, CHATHE OJIOKMPOBOK, HaXOKAeHNE PA3IUUNi MeXKIy Bepcuamu daii-
JIOB ¥ TIoMelrieHue naeHTuduraropos RCS B daiiabl.

MpocmoTp npotokonos RCS

CaMblIii IIPOCTOI CIOCO0 MPOCMOTPETHL MCTOPUIO M3MeHeHui ¢aitia — sTo
mpocmoTpeTh mpoTokoa RCS ¢ momoreo kKomauas! rlog(l). 9ra xKomaunzga
0TOOPA3UT BCe COOOIEeHN A, KOTOPEIEe ObLIN BBEEHEI A YKAa3aHHOro (aiiia.
B mpuBesenHoOM HUKe IIpUMepe BBIIOJIHSETCA M3BJIeUeHre COOOINeHUN 13
nporokoaa RCS mia dgaitna re.conf, pacmosoikeHHOTO HA APYTO MaIlIHE:

# rlog rc.conf

©® RCS file: RCS/rc.conf,v
Working file: rc.conf

® head: 1.3

branch:
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locks: strict

access list:

symbolic names:

keyword substitution: kv

total revisions: 3; selected revisions: 3
description:

© system boot config

O revision 1.3
© date: 2006/02/17 22:23:45: @author: mwlucas; state: Exp; @lines: +2 -2
© rename new interfaces

revision 1.2
date: 2006/02/16 20:09:46; author: mwlucas; state: Exp; lines: +4 -0
O «xx empty log message xxx

revision 1.1

3nech mpeacraBieHa BCs HoJsiesHas nHbopManusa. 34ech BULHO, UTO daiia
RCS naxogurcs B karasuore ¢ umeneM RCS @ u uto daiii umeeT HOMEpD Bep-
cuu 1.3 @, Onucauue (daitsa, KOTopoe ObLJIO BBEIEHO IIPU IIEPBOM PErucT-
paiuu, pacioyoKeHo IePBLIM ©.

3aTeM CJaeayIOT OTAeIbHbIe 3alliCH IJId Kaxk ol Bepcun. Bepcusa 1.3 O 6bI-
Ja 3apeructpupoBana 17 ¢espasus 2006 roga © B 22:23. Paiia ObLI 3aperu-
CTPUPOBAH MOJb3oBaTeeM mwlucas @ — oueBUIHO, A HOMO3AHA 3aIePIKaII-
csa Ha pabore. IsMeneHus ObIIM He OU€Hb OOJBITUMU — B (aiija ObLIN HO-
0aBJIeHbI JBe HOBBbIe CTPOKM M [OBe CTPOKHU ObLIM yaajieHol @. Haxownerr,
IIPOTOKOJIbHOE COOOIIleHe TOBOPUT O TOM, UTO OBLLIN IIeperMMeHOBAaHbBI ABa
unrepdeiica . S coBepIiIeHHO He IOMHIO, YTOOLI [eJIaJ 9TO, BIPOUYEM, 3TO
U HeYIUBUTEJILHO, Pas g padboTas TaK IMo3a4HO!

Camoe MHTepecHOe, UTO OTCYTCTBYeT onncaHue ajid Bepcuu 1.2. OueBuaHO,
B 9TOT JAeHb A ObLT HeOpe:keH. IHTepecHO, UTO A M3MEHUJI?

MpocmoTp nctopum Bepcnn panna

VYBuzeTs oTaAMUUA MeXXAY ABYMA BepcuAMHU (paiiyia mo3BOJAET KOMaHAA
resdiff(1). 9ta mporpaMma IPUHUMAET TPU aPryMeHTa: IBa HoMepa Bepcuii
u uMsa Qaiina, Kax IMOKasaHo Hmke. I pekoMeHIy0 J00ABIATH KJHOY -U,
YTOOBI Pa3/INUNsA BEIBOAUJINCH B 00JI€ee yI060UNTaeMOM BU/E.

# rcsdiff -u -rolderversionnumber -rnewerversionnumber filename

Hampuwmep, sanmyctus komaugy rcsdiff -u -r1.1 -r1.2 rc.conf, a Mmor 6bI
YBUIETH IPUMEPHO cIeayiolee:

RCS file: RCS/rc.conf,v
retrieving revision 1.1
retrieving revision 1.2
Q diff -u -r1.1 -r1.2
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--- rc.conf 2006/02/10 18:0
+++ rc.conf 2006/02/16 20:0
@@ -10,12 +10,16 @@
ifconfig_skO0="name internet inet 172.16.88.3 netmask 255.255.255.0"
ifconfig_sk1="name dmz inet 192.168.3.1 netmask 255.255.255.0"
ifconfig_sk2="name mwlprivate inet 192.168.0.1 netmask 255.255.255.252"
(2

4

usbd_enable="YES"

sshd_enable="YES"

ntpd_enable="YES"

© -syslogd_flags="-1 /var/run/log -1 /var/named/var/run/log"”
moused_enable="YES"

named_enable="YES"

apache21_enable="YES"

O +snmpd_enable="YES"

9:54 1.1
9:46 1.2

Komanga rcsdiff mpocTo m3BIeKaeT qBe Bepcuu yKasaHHOTO (aiiia u 3a-
tem nepegaer ux yrunure diff(l) @. Komauga rcsdiff pacmosmnaer 607b-
Iy gyactsb Kapueil yruautsel diff(1), mostomy, ecau Bbl 3HaKomsbl ¢ diff,
TO C IOMOIIIHIO 9TUX KJIIOUEH BBl MOJKeTe HaCTPaWuBATh BBIBOJ PEe3yJILTATOB
mox cebsA. CTPOKM, HAUMHAOIIMECS C CUMBOJIA «ILI0C» (+) @, ObLIn 100aB-
JIeHBI B (paiii, a CTPOKM, HAUMHAIOIIMECA C CUMBOJIA «MUHYC» (-) ©, ObLIN
ymajieHbl. B mamHOM ciaydae ObLIO H0O0OABJIEHO HECKOJIbBKO IIYCTBIX CTPOK,
ymajieHa mepeMeHHas syslog_flags (TeM caMbIM ObIJ BBITIOJIHEH BO3BpAT
K IIOBEJIEHUIO II0 YMOJYaHUIO, KOTOpOe omucaHo B (aiine /etc/defaults/
re.conf) u nodasiaeH sanyck gemoHa snmpd @. Teneps Bce mouaTHo. Kanb,
YTO 51 He OCTABUJI OMMCAHUE AJA ce6sa caMoro, UTOOBI IIOTOM He ITPUXOMM-
JIOCH KOIIAThCA B OTJIMUYNUAX BEPCU, HO XOTA ObI A 3HaI0, UTO OBLIO CAEJIaHO.
Hannune Taxoit BOSMOMKHOCTU OUeHb YI00H0, 0CO0OEHHO Ha pabounx cucTe-
MaXx, U 0COOEHHO Ha TeX, KOTOphble aAMUHUCTPUPYIOTCA HECKOJIbKUMU aj-
MHUHUCTPATOPaAMMU.

ITpu samycke rcesdiff MmoskHO 3amaBaTh TPOM3BOIbLHBIE HOMEPA BePCUid. ITO
TO3BOJISIET IPOCMOTPETh UBMEHEHN A, BLITIOJTHEHHBIE B IIEPUOJ MEKIY CO3La-
HUeM JII0OBIX ABYX Bepcuii. B mpemsiayimeM npuMepe Mbl IPOCMOTPEIN Pas-
JIAYUS MEXITY OBYMS COCEIHNMY BEPCUSMU, HO TOUHO TaK »Ke s MOr OBl 3a-
TpebOBaThL CBENeHN O pasanunax Me:xay Bepcuamvu 1.1 u 1.3 uiu gaxke Bce
M3MeHeHUs, KOTOPbIe ObLIM IPOU3BEIeHbI B TeUeHNe IIPEeIbIAYIIEero roia.

Mony4yeHwue cTapbiX BEpCcMn

Ecau pasiuuusa Mesxkay ABYMs BepcHUAMHU (pailjia CIAMIIKOM BEIHUKN, UX
IIPOCMOTP MOJKET OKa3aThCA HEIIPOCTBIM AeJIOM. B HEKOTODPBIX Caydasax
dlff He B COCTOAHHUMU IIPEOOCTAaBUTH IﬂOCTaTO‘IHbH‘/’I KOHTEKCT, LITO6I>I IIOHATH
9T M3MeHeHUdA. B momo0HON curtyanuu mporre 0yAeT MOJIYUYUTH CTapylo
Bepcuio daiisa m 03HAKOMUTHCA ¢ Heii. UToObI M3BJeUYh CTAPYIO BEPCUIO
daitma us RCS, caemyer mcmosnb3oBaTh KJiou -r. Homep Bepcum ciemyeTt
YKas3bIBATEL CPasdy BCJIE] 3a KJIIOUOM -, 0e3 mpobeJia:
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# co -r1.1 rc.conf
rc.conf,v --> rc.conf
revision 1.1

done

3nxech ObL1a m3BIeuyeHa Bepcus 1.1, KoTopas mepesamucasa CYIeCTBYIO-
uruii aiia re.conf.

Munytky! IlepesamuceiBaTh CylnecTBYOIue (ailibl, 0COOEHHO Te, UTO
WMET KU3HEeHHO BajkKHOe 3HaueHWe AJA CUCTEeMBI, — 3TO HeIPaBUJIBHO.
YTo6BsI yKasaTh MHOE MECTO COXPaHeHUs H3BJeKaeMoro gaiijaa, ciaenyer
WCII0JIb30BATh KJIOU -D, Garogaps KOTOPOMY coAep:KuMoe (aitna Oymer
BBIBOJUTHCA Ha 9KPAaH, U 3TOT BLIBOJ MOKHO IIePeHAIIPABUTh B (aii.

#t co @-r1.1 @-p rc.conf ©> /tmp/rc.conf.original
rc.conf,v --> standard output
revision 1.1

31ech BHIMOJHAETCS HoayueHue (aitaa rc.conf sepcuu 1.1 @, Giaaromaps
HaJIMUYUIO KJatoua -p @ comeprxumoe daitsia 6ygeT BHIBOAUTHCS HEIIOCPE/CT-
BeHHO Ha TepMwuHaJ. [IpaBasi yriioBas cKoOKa (>) © mepeHampaBisieT BbI-
BOJA B (haiia, B JaHHOM ciiyuae /tmp/rc.conf.original.

CHATUe GNOKMPOBOK

Ecnu BoI He nepeganu daitn o6patrao B RCS, HUKTO He CMOKeT IMOJIYyUUTh
ero u 3abaoKupoBaTh. Eciu B TeueHue AHS BBI yiiZieTe JOMOIi, 9TO MOYKET
3aJeTh APYTUX U MOMKeET 6I:ITB gJaxe pacCepauTsb. Ecau BbI yuinim B OTIIYCK,
OyIbTe TOTOBBI K TOMY, UTO €T0 MPepByT. K cuacThio, HET HUKAaKOi Heo6Xo-
IUMOCTH K IaTh BAIllero BO3BpAIIeHus, YTOObI pa3bJIoKupoBaTh aiia — Ba-
Y KOJLJIeTHW MOTYT CHATH BAIlly OJIOKMPOBKY M MOJYUYUTH (aita. ITo KaK
OuOIMOTEeKaph, KOTOPBIM IPHUIIET K BaM JOMOII ¢ OEH30IMJION B PYyKax
" HAMEKHYJ, YTO II0pa BO3BpaIlaTh KHUTY.

Kax moTeHIUaNbHBIA B3JOMIIUK OJOKMPOBOK, BBI MOJIKHBI OBITH IIPEIY-
CMOTPUTENbHBI. EC/IM KTO-TO AeHCTBUTEIbHO BHOCUT M3MeHeHUA B (aiia
B TO BpeM#A, KaK Bbl CHUMaeTe OJIOKMPOBKY, TO X03AWHA 3TO HE TOJBKO He
obpanayeT, HO U cepbe3HO0 pa3os3auT. IlosToMmy mmocTapaiiTech cHauaia HauTHu
9TOTO UeJIOBEKa, IIPesKe YeM CHUMATh 0I0KUPOBKY! OHAKO, eCJiu BBI BCe-
TaKM PeINJIN CHATh OJIOKUPOBKY, 3aIllyCTUTE IJis BhIOpamHOTro (haiiaa Ko-
MaHay rcs -u. RCS mompocuT BBecTHu co00IeHre, 00bACHAIONIee IPUINHY
CHATUA GJJOKUPOBKHU, KOTOPOEe OYyAEeT IOCJIaHO II0 3JIeKTPOHHOI IIOUTE MOJIb-
30BaTeJio, 3abJI0KupoBasIiemMy gaiii.!

ITocne cHATHS GJIOKMPOBKY (Paiijl CTAHOBUTCA AOCTYIIEH APYTUM II0JIbL30BAa-
TeJAM AJsA penakTupoBanus. OTHAKO U3MEHEeHUs, CleJIaHHble OeCIIeUYHbIM
B3JIOMIIIUKOM, OCTaHyTcsa B ¢haiiiae. Korma KToO-TO BBIMOJHUT MOBTOPHYIO

1 JImuHO & paccMaTpUBaIO TaKOe COO0IIeHNe KaK BOBMOKHOCTb 06pyTraTh 4eJoBe-
Ka, KOTOPBIN ocTaBuJ (hailsi 3a0JIOKMPOBAHHLIM, HO Y BaC MOTYT ObITh MHBIE
B3IJIAIBI.
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nepenauy daitna B RCS, atu usmenenus 6yayrt sareprtil. [losaTomy, eciiu
9TH W3MEHEeHUs WHMeIOT 0OoJIbIIIoe 3HAUYeHWe, JKejaTeJbHO CKOIUPOBaTh
daiin kyma-HuOyOh Ha BpeMeHHOe XpaHeHUe, MOKa Bbl He CMOJYKETe IIOJIY-
YUTH U 3a0JIOKUPOBATH (Daily CHOBA.

ABTOMaTU3NPOBAHHbIN NONCK GNOKNPOBOK

ITouck B I/IHTepHeTe IIO3BOJIUT BaM BBIACHHUTDHL MacCCy ME€TOJOB UOEH"
TuduKanuu Bcex (aiyioB, KOTOphIe OBLIN OCTaBJIEHBI B 3a6JIOKUPO-
BaHHOM COCTOSHUMU. Eciu B Balei cucTeMe MMOJb30BaTeJIN MOCTOAH-
HO OCTAaBJIAIOT (Paiiabl 3a0JIOKMPOBAHHBIMM, MOJKHO IIOIIPOOOBATH
BBITIOJIHATH TOUCK 3a0JIOKMPOBAHHBIX (DAiijioB U TeX, KTO UX 3a0J10-
KHPOBAaJI, C IIOMOIILI0O CroNn M eXXeJHEeBHO aBTOMATHUYECKHU OTIIPAB-
JIATH CIUCKY HaPYIINUTEJIeH IrPYNIe CUCTEMHBIX aMUHUCTPATOPOB.

MonyyeHue Heckonbkux annos

Perucrpanusa cpasy HeCKOJIBKUX (haiiioB, yUaCTBYIOIINX B AMHOM M3MeEHe-
HUU, — JOBOJIBHO pefKas cuTyanua. Hampumep, usmenernue B DNS moxkeT
moTpeboBaTH BHOCUTHh U3MEHEHUA CPasy B ABa ujiu OoJiee daiina 30H (Tia-
Ba 14). Ina stux ¢aitaoB 00BIYHO TPEOYETCA OCTABUTH OTHO IIPOTOKOJIHLHOE
CcoOo0IIeHNEe, a BaM €JIBa JIM 3aX0UYeTCsA BBOAUTL €T0 HECKOJBKO pas. lia
nmpuMepa s 3aperucTpupyio daiinsr blackhelicopters.org.db u absolutefree-
bsd.com.db c IpoTOKOIBHBIM coo0IIeHreM update for new mail server.

# ¢i -u -m"update for new mail server” blackhelicopters.org.db
absolutefreebsd.com.db

O6paTI/ITe BHUMAaHUEe Ha OTCYTCTBUe npo6eJ1a MeXOYy KJIIOYOM -M 1 KaBbIY-
KaMu, OKpyKawmuMu TekcT coobmierusa. Cucrema RCS s3aperucrpupyer
Bce (aiiyibl U3 CIKUCKA U K KaKIOMY M3 HUX NOOABUT 3alaHHOE COODIIeHMe
B IIPOTOKOJI.

RCS u cTpokun naeHtTudpmnkauum

Cmporku udenmupurayuu (ident strings) TO3BOJAIOT YIPOCTUTH IIPO-
CMOTP CBeJIeHUI 0 TOM, KTO M KOT/[la M3MEHSAJ TOT UJau uHoi daita. Tak, ec-
JIY TIOCJIETHIOIO HeJIeJII0 cepBep BeleT cebsa CTpaHHO, IT0Je3HO 3HATh, UTO 13-
MEeHUJIOCH Hefle 0 Hasal. KoHeuHo, MOKHO 3amycTuTh rlog(1) mis xaxmo-
ro KOH(QUryparuoHHOro (ailjia cucTeMbl U IPOAHAIU3UPOBATH H3MEHE-
HUSA, HO 9TO HEMHOrO yTOMUTeJIbHO. Kyza Jydlie mpocTO B3rIAHYTH Ha
daiia, B KOTOPOM IIpeAcTaBJieHa BcA Heobxoaumasd nHGpopmarus. Bot rae
HYSKHBI CTPOKY UAeHTU(DUKALNNA. OTH CTPOKY MOXXHO IIOMECTHUTD B (pailib,
coxpansemble B RCS. Korma monbs3oBaTenb 3axBaTbiBaeT (aitn, RCS aBTo-
MaTHYeCKU OOHOBJIAET 3TU CTPOKMU.

Ctpoku uaeHTuduranum uMeloT Gopmar $string$. Hampumep, B cTpoKe
$1d$ pasmeraerca nuaGopMaIua o ITocJefHEM U3MeHeHUU B (haiiime. Beerga
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M0JIe3HO pasMecTuTsh #$1d$ B mepBoi CTPOKe BAXKHBIX KOHDUTIYPAITMOHHBIX
daitnos, Takux Kak /etc/rc.conf. IlepBblii CHMBOJI # COOOIITUT CIIeHAPUIO
/etc/rc, 4TO BTO KOMMEHTApUN U CTPOKY CJIeAyeT IPOIYCTUTh, HO KorJa
(daiin 6yger sapeructpupoBas B RCS, oHa mpuMeT cJIeAyIONUil BUA:

#$1d: rc.conf,v @1.3 @2006/04/12 ©17:12:49 @mwlucas OExp $

IIpocTas cTpoka umeHTHGUKAIINY ObLJIa JOIOJHEeHA cucTeMoi! 3mech MOK-
HO YBUJETh HOMep Bepcuu (aiina @, gary @ u spemsa © mociaesHero usme-
HEHUSA U UM II0Jb30BATEJIA, BBIIIOJHUBIIEro aTo nuaMenenue @. 3ro maer
BO3MOJKHOCTD JIETKO OTBETHUTH Ha Bompoc: «Paily usMeHsJIcs, U C KeM Te-
epb HYKHO IIOTOBOPUTEL 00 sToM m3MeHeHun? » ITocaequuii sjieMeHT CTPO-
Ku — coctosgumue RCS, mpon3BoJbHAA CTPOKA, KOTOPYIO MOKHO HAa3HAUUTDH
¢ momo1ibio ¢i(1) muu res(1). nsa daiinia MOKHO 3a1aTh IPOMUSBOJbHEIE CO-
CTOSAHUSA, KOTOPbIE ITO3BOJIAIOT OHATH HadHaueHue Gaiijaa U yCJIOBUS €ro
HUCIIOJb30BaHUA. MHOTHE JIIOAU TIPUMEHSAIOT 9TY CTPOKY, UYTOOBI IOMETUTH
daiia KaK «3KCIepUMEeHTaJbHBIN» UIN «pabounii» niau yKasarh: « Huuero
He MeHANTe HU 110 KaKuM nmpuunHaM» . OObIYHO B CHCTEMHOM aMUHUCTPH-
poBauuu cTpoka cocrosauus RCS He mpuMeHsaeTcs.

Crpoka unentuduranuu $1d$ BcTpeuaercs yaiie BCero, Ho UMEIOTCS U JPY-
THe CTPOKU MoJ00HbIe CTPOKHU, HanpuMep $Header$ u $Log$. $Header$ cxomma
c $Id$, 3a MCKJIIOUEHUEM TOTO, UTO OHA COOOIIaeT IOJHBLIN OyTh K Qaiiiay
RCS, a He mpocto umsa daitna. $Log$ — mHTEpecHas cTpoKa uaAeHTUGUKA-
Y, 00aBIAIONIAA IPOTOKOJbHBIE coobIenusa RCS k camomy daiiny; mpu
mpocMoTpe (aiiysia 3T COOOIeHnA MOMKHO yBuAeTh. OHM MOTYT IIE€pPeIoJi-
HATHh MHTEHCUBHO pelaKTUpyeMble (haiiabl, HO MOTYT OBITH ITOJIE3HBIMU I
¢daitioB, KoTOpble U3MEHAIOTCS penko. Tak, /etc/rc.conf Ha paboueir cucre-
Me MOKEeT BOOOIlle He M3MEHATHCS MecAll. ECJau OmMMCHLIBAEMYIO CTPOKY
UIeHTU(PUKAIINY [IOMECTUTD B 9TOT (hailyi, B HEM MOYKHO OyAeT mpocMaTpu-
BaTh BCce IIPOTOKOJbHBIE coobmienus RCS. Cpasy cramer sicHO, UYTO U3MeHe-
HO, KeM U MoueMy. BOJIBIINHCTBO APYTUX CTPOK UAEHTUMUKAIINU 110 CYTHU
ABIAIOTCA HTOAMHOKecTBOM cTpok $1d$, $Header$ m $Log$. Ilommblii mepe-
YeHb CTPOK UAeHTU(PUKAIINY BLI Hal/leTe B cTpauuIle pyKoBoacTBa ident(1).

TenepL, Korza BbI Yy3HaJIN, KaK co3aBaThb pe€3€PBHbBIE KOIIMY CUCTEMBI 1 OT-
CJIeKBaThb BHOCHMbIE M3MEHEHNA, BBl MOXXeTe 6ojiee CIOKOMHO BBITIOJ-
HATH CBOIO pa60’ry, 3Had, 4YTO B JII000M MOMEHT CMOJKETe BOCCTAHOBUTH CHUC-
TeMYy B COCTOSAHUE, IIpeAIIeCTBYIOIIlee IIOCJIeAHUM USMEHEHUAM.

3anucb NPOUCXOAALLMNX COObITUN

Tenepb BB MOXKeTe CO3/laBaTh PE3€PBHBIE KOIINU CUCTEMEBI, & TAKIKe OTCJIe-
JKUBATh N3MEHEHU, IPOU3BOAUBIINECA B efUHCTBeHHOM (haiine. Ham oc-
TAJIOCh JIUIIL HAYUYUTHLCA BHIBOAUTH HA SKPAH MH(POPMAIIUIO O ITPOUCKOMI -
mux cobsiTuAx. IIporpamma script(1l) — ofuH 13 peJKO YyIIOMUHAEMBIX, HO
JIOBOJIBHO IIOJIEBHBIX MHCTPYMEHTOB, O KOTOPBHIX JOJIXKE€H 3HATH Ka'KIbIi
cucTeMHBIN agMuHUCTpaTop. OHA 3amuchIBaeT Bce HaOpaHHBIE KOMaHIHI,
a TakKe BCe, YTO MOABJISAETCA Ha DKpPaHe. JTOT MHCTPYMEHT MOXKHO WC-
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TOJIb30BATH JJIS 3aIlMCU OIIMMOOK MJIX OOJIBIITOTO BEIBOAA KOMAH, KOTOPBIHA
MOJKHO IIPOaHAJN3UPOBAThL BIIOCJeACTBUU. Hampumep, ecau mporpamma
BCAKMUI pa3 CIIOTHIKAETCS HA OSHOM U TOM K€ MeCTe, MOXKHO 3a/1eHiCTBOBATD
script 115 KonupoBaHUA HAOPAHHBIX CTPOK U OTBETOB, IOSABIAIONINXCA HA
9KpaHe. ITO 0OCOOEHHO MMOJIEe3HO TP OOHOBJIEHUN CUCTEMbI U KOMIIOHOB-
Ke IporpaMMHOTr0 o0ecleueHnsa U3 MCXOAHOTO Koja; mocaenuue 30 cTpok
(uu 0K0JI0 TOTO) (haiiia IPOTOKOJIA HMPEACTABIAIOT cCOO0M mIpeKpacHoe [0-
IMOJIHEHHE K HUCHMY O IIOMOIIIA.

Yrobsr 3anycTuTh script(1l), mocTaTouyHO TPOCTO BBECTH KOMAaHAY SCript.
ITocie aTOro BBI BepHETECh B KOMAHIHYIO OOOJIOUKY M CMOXKETE IIPOO0JI-
JKUTH CBOIO OOBIUHYIO padboTy. Korma morpebyeTcsa OCTAHOBUTE 3alIUCh, OC-
TATOYHO IIPOCTO BBECTH KOMAHIY €Xit MM HaKaTh KOMOMHAIIMIO KJIABUIII
Ctrl-D. Bce Batu metictBus OygyT 3anucaHbl B haiin typescript. Ecau moTpe-
oyercs naTh haiay Ipyroe UMs MU COXPAHUTE €r0 B KOHKPETHOM KaTaJio-
re, JOCTATOYHO IIPOCTO IIepefaTh KOMaHAe script Tpebyemoe umsa (aiiaa
B BU/JIe ITapaMeTpa:

# script /home/mwlucas/debug.txt

B nucsMo o mpobieMe, OTIIpaBiigeMoe B IOUTOBYIO pacchlIKy FreeBSD-ques-
tions@FreeBSD.org, 6yieT upe3BLIUaiiHO I0IE3HO J00ABUTH TOUHYIO 3aIIICh
TOT'0, UTO BBOJAMJIOCH C KJIABUATYPHI 1 UTO BLIBOAMUJIOCH HA 9KPAH B OTBET.

Onck BocctaHoBNeHUsA

Haunyuminii cmoco6 nusyunuts UNIX cocTouT B TOM, UYTOOBI IIOUTPATH C 3TOM
CHCTEeMOIi, M ueM TPyIdHee Urpa, TeM OOJIbIIle MOMKHO y3HaTh. Eciaum urpa
UIEeT He Ha IITYTKY, YTO-HUOYAb 00513aTEJIbHO «II0JEeTUT». BoccTaHOBIEHUE
HepaboTOCIIOCOOHOM CUCTEMBI, BOSMOYKHO, SBJISETCSI CAMOM KOPOTKOM m0-
POroil K mMOJIyUeHHNIO 3HAHU. ITOT pasfesi IIpeqHasHaueH IJId TeX, KTO II0-
MOT CHCTEME IIePecTaTh 3arpysKaThbCA WM ILIAHUPYET JOCTATOUHO OBICTPO
HabpaThcA 3HAHUM, UTOOLI PEIIUTHCA Ha 5TO. BaM IpupeTcad HAYUUTHCA
MHOT'OMY 1 OBICTPO, XOTS, B OCHOBHOM, 11 CAMOCTOSTEJIbHO.

OnHOIIOIB30BATEIBCKUM pekuM (00Cy:KIaeTcsa B TJyiaBe 3) maeT MOCTYI
K MHOJKECTBY Pa3JINUYHBIX KOMAHJ 1 HHCTPYMEHTOB. UTo, eciiu OyaAeT YHUIU-
TOKEH OJWH M3 TAKUX HMHCTPYMeHTOB? Bo3MOXHO, BaM make ymacTcs
VHAYTOMKUTH IIPOrPAMMEI B KaTajore /rescue. 9To Kak pas3 Ta CUTyaIllWsd,
KOrJa B JIeJIiOo JeT JUCK BOCCTAHOBJEHMS.

JrcK BOCCTAHOBJIEHUS — 9TO 00pa3 «AehCTBYIOIIEH (HalioBOM CUCTEMBI»
FreeBSD ma xomnaxkT-gucke. OH BKJIOUaeT B ce0s Bce MPOrpaMMbl, KOTO-
pble 10 YMOJIYAHUIO MIOCTABAAIOTCA B cocTaBe FreeBSD. Mo:xkHo HauaTh 3a-
TPY3KY C YCTAHOBOUHOT'O HOCUTEJIsSI, HO BMecTo ycTaHoBKu OC BBIOpaTh pe-
JKUM BoccTaHoBIeHud (fixit mode).

Yr06BI YCIIEITHO IPUMEHATh CUCTeMY BOCCTAHOBJIEHU S, HEOOXOAUMO B Ka-
KOH-TO Mepe MOHMMATH CHCTEMHOe aIMuHUCTpupoBamme. Ilo cyirecTsy,
JIVCK BOCCTAHOBJIECHUS IIPENOCTABJSET B Ballle paclopssKeHre KOMaHIHYIO
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cTpoKy u MHOKecTBO yTuauT UNIX. [lyia ycTpaHeHnA HEIIoIaloK Heo0X0oau-
MO 3a[eICTBOBATh CBOIO TOJIOBY ¥ IIPOAHATIM3UPOBATH COOOITIEHUs 00 OIITuIb-
KaX, BBIIAHHBIE BO BpeMsA 3arpy3Ku. Bbl — MPOTUB KOMIbIOTEpPa. B mepBhIX
Tpex caydasx W3 IecTH, KorAa A mpuberaa K MOMOIIK JUCKa BOCCTAHOBIIE-
HUA, o0exy ofep:KuBasl KoMmmbloTep. OgHAKO BpeMs OBLLIO IOTpPAueHO He
3psdA, MOCKOJBKY Teleph MHE II0 CHJIaM BOCCTAHOBUTH IIOBPEKAEHHYIO CHUC-
TeMy. Ty KHUTY OIPEAEJIEeHHO CJIeAYyeT IIPOYECTh 0 KOHIIA, MPEXKIe UeM
OBITATHCS UTO-TO JEJATh.

ITomraroBoe n3I0KeHMEe TPOIlECCAa BOCCTAHOBIEHUA HE IIPEACTABIAETCS BO3-
MOYKHBIM; ITOCJIEIOBATEJIHLHOCTD AEUCTBUI IEIUKOM 3aBUCHUT OT yIepoda,
OIPUYNHEHHOTO 0eJHOMY, HeBUHHOMY KoMIbioTepy. He Hamo oTuanBaThCa —
PE’KUM BOCCTAHOBJIEHUS IIOMOJKET M30eKaTh IOJTHOM IEPEeYCTaAHOBKY CUCTE-
MbI. BeIBasio, s CIy4ailHO YHUYTOMKAJ KaTaJIOT /efc WU «IIOBEINBAJI»
nporpamMmmy getty(1l), KoTopas oToOpaskaeT IpUTJIAIIEHUA AJA BBOJIa Peru-
crparuornoro umenu (login prompt). OcMoTpuTebHOE IPUMEHEHNE PDEIKI-
Ma BOCCTAHOBJIEHUS IIOMOT'aeT HAWTH BBIXOJ B TAKUX CUTYAIIUSAX 34 HOJIIO
TOTO BpeMeHHU, KOTOPpoe ObI MOTPe0oBaIOCh A1 IePeYCTAHOBKY CUCTEMBI.

Mpumeyanue
BaxHo, 4uT06bI [UCK BOCCTAHOBAEHMS NPUMEPHO COOTBETCTBOBA 3aMnycKaemoii Bep-
cumn FreeBSD. Menkue pasnuuusa He UrpaloT ponu, OfHAKO NOMbITKA BOCCTAHOBUTD
cucTemy 6.5 ¢ noMoLLbio MCKA BOCCTaHOBNEHUS 8-current obpeyeHa Ha Heypauy.

HaunuTe 3arpy3Ky ¢ yCTaHOBOUHOI'O HOCUTEJA. B IepBOoM MeHI0 OyAeT mpe-
IOCTaBJIeHa BO3MOXKHOCTH BBIOOpA DPEe)KMMa BOCCTAHOBJIEHUA. BribepuTe
ero. Jasee BoiOepuTe HOcuTedb: CD mnu guckery. Ecau CD ects, ciaenyer
mpennodectsb ero. ([lucKeTa BOCCTAHOBJIEHUSA CONEPIKUT TOJBKO IIPOTPaM-
MBI, KOTOPbIE MOKHO Pa3MeCTUTh Ha OJHOM TmOKOM AMCKe, TOTAa KaK Ha
CD sammcad IMOJHBIM KOMILIEKT IPOrPaMM, KOTOPBIE €CThb B KOMILIEKTE
FreeBSD.) Xors Ha CD MoixeT He oKasaThbCs JIIOOMMOTO pefaKkToOpa MU
IPeaIIoOUYTUTEILHOI 000JI0UKY, HA HEM eCTh BCe, UTO «IeMCTBUTEJIbHO Heo0-
XOAUMO>» .

B HEKOTOPBIX CIyUasx MOXKHO HAJEATHCS JIUIIb HA TO, YTO YAACTCA CMOHTH-
pOBaTh JKECTKUH IUCK U CYUTATDH C HEro JaHHble. TyT ITOMOXKET KOMIIAKT-
IUCK BOCCTAHOBJIEHUS, COAEPIKAIIUIN BCe MHCTPYMEHTHI [JIA IOAKJIIOUEHUS
cHCTEeMBI K ceTu, 0Jarofapsa ueMy MOYKHO OyJeT CMOHTHPOBATH JKECTKUI
IVCK B PEXKMME «TOJbKO [AJIsI UTEHUS» W CKOIMPOBATDL KU3HEHHO BAXKHBIE
JaHHbIe HA APYroif KOMIbIOTEP. JTO HACT BaM BO3MOJKHOCTH CO3HATh IIO-
CJIEHIOI0 PE3EePBHYIO KOIIUIO, IPEXKe UeM CHECTH CUCTEMY U BBIIIOJIHUTD €
nepeycTaHoBKY. Eciu AMCK BOCCTAHOBJIEHUS HE COAEPIKUT BCEX WHCTPY-
MEHTOB, HeOOXOAUMBIX JJIsI IPOBEJEHMS BOCCTAHOBJIEHUS, MOYKHO TOTIPOGO-
BaTh 3aTrPY3UTHCA ¢ KOMIAKT-AMCKA, COIEPIKAIIEer0 3arpyKaeMy0 BePCUI0
FreeBSD, nanpumep FreeSBIE. M= ertie kocuemcsa FreeSBIE B riase 20.

Temneps, KoTZa BbI MOKeTe BOCCTAHOBUTDH CUCTEMY IIPAKTUUECKU ITOCJIE JIT0-
60ii omubKM, HAaUMHAeM ImorpyskeHue B cepare FreeBSD — sapo.
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OO6BIUHO ITePBLI HIar B ontuMusanuu FreeBSD — KoHpurypuposanue aapa
(kernel). Hosuukos B agmuuuctpupoBanuu UNIX ci0Bo £0po MOKeT yCT-
pamuTtb. Beab AP0 — 5TO 0JJHA U3 T€X CKPBITHIX YaCTell CUCTEMBbI, KOTODbIE
He IpeJHa3HAYeHbI AJA NJUJIETAHTCKOI'O BMEIATeJIbCTBA IIPOCTHIX CMEpPT-
HbIX. [leficTBuTEeNIbHO — B HEKOTOPBIX Bepcusax UNIX HemocpeacTBeHHBIE
MaHUIYJIAINY ¢ AApoM HeMbIcauMbl. Kommanusa Microsoft Boo6Giie samait-
ypBaeT GaKT HAJIUUYUA AApPA B CBOMX OIEPAIMOHHBIX CHUCTEMaX, KakK ObI
CTaBsdA IIOJ COMHEHNe HaJudyue MO3TOB Yy IIoJib3oBaresieii.! XoTsa ONBITHBIE
MOJb30BATEJIN MOTYT IMOJYUYUTh NJOCTY II K AAPY TE€M WJIU UHBIM CIIOCO0OM,
TeM He MeHee TaKasd BO3MOKHOCTH He IIpefHa3HAUeHAa [JIA MINPOKUX Macc.
BnpoueMm, B Mmupe UNIX ¢ OTKDPBITHIM HCXOAHBIM KOJOM BMeIIaTeJIbCTBO
B paboTy Anpa CUUTAETCSA IIPUEMJIEMBIM U Ja’Ke OMKUIAEeMBIM CIIOCO00OM
YIYYIIUTh IPOU3BOAUTENHLHOCTh CHUCTEMBI. BepoATHO, eciau ecTh Takasd
BO3MOJKHOCTD, 9TO HAWJIYUIITUH CITOCO0 1 JIsT HACTPOUKY APYTUX CUCTEM.

Anpo FreeBSD Mo:KHO HacTpanBaTh IUHAMUYECKH, NN U3MEHATDH HA JIETY.
ITpu HeOOXOAUMOCTY MOKHO UBMEHATH OOJBIITMHCTBO ACIIEKTOB CUCTEMHO
mpousBonuTegbHOCTH. asee Oymer obcysxaaTbea nuutepderic sysctl agpa u
ero MpuMeHeHue IJia MoauuKanuu pabouero aapa.

B T0 ke BpeMs HEKOTOPBIE YACTH AApa He IOAJeKaT UBMEHEeHNIO HETIOCPe-
CTBEHHO ITpU paboTe CUCTEMBbI, a IJId HACTPOMKM HEKOTOPBHIX GYHKITUH -
pa HeobxoAMMa 3HAUUTEIbHAA PeKoHuUTrypamnusa. Hampumep, cylnecTByeT
BO3MOJKHOCTE J00ABIATH HOAAEPIKKY HOBBIX YCTPOMCTB UJIN YAAJIATE IIOJ-
IEPIKKY YCTPOMCTB, KOTOPHIE HE MCIOJB3YIOTCA. 1A 9TOTO0 JIyUllle BCEero
cobpaTs coOCTBEHHOE AP0, U JaJjiee OyAeT IIOKa3aHo, KaK 9TO CAeJIaTh.

Axapo FreeBSD numeeT MOAYJIBHYIO apXUTEKTYPY, UTO IIO3BOJISAET 3arPyKaTh
¥ BBITPYJKATD IIeJIble YUaCTKU AAPa, BKJIOUYAS UJIN BRIKJIIOUAA IeJIbIe IIOM-

1 3mecwh a Mor O0bI J06aBUTH Maccy KOMMEHTAapHUEB, HO BCe OHU OYAYT CIUIITKOM
MACKUMU. ¥ MEHS eCTh KOe-KaKUe IPUHIUIILI, ¥ BbI 06 9TOM 3HaeTe.
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CHCTEeMBI II0 Mepe HeoOXOAUMOCTH. JTO OUeHb yA00HO Ha JAaHHOM JTale pas-
BUTUS CMEHHBIX YCTPOICTB, Takux Kak PC-kaprtel u ycrpoiictBa USB. 3a-
rpysKaeMble MOAYJIN MOT'YT OKa3bIBaTh BO3IeMCTBIE Ha IPONU3BOUTEIHHOCTD
U TIOBeJIeHNe CUCTEMBbI, a TaKJKe Ha MOAAEPKKY allapaTHbIX YCTPOHCTB.

B zakiroueHue B 3TOH riiaBe 6y11y’1‘ paccMOTpPEeHBbI OCHOBBI OTJIAAKU dAApa,
BEKJIIOUasd aHAJIU3 I'IOpOfI yCcTpamarmImnx COO6H1€HHI>’I, a TakKKe IIOTOBOPpUM
O TOM, KOrjga 1 KakK HCIIOJIb30BaTh aJIbTEPHATUBHEBIE ApPa.

YTo Takoe aapo?

Anpo (kernel) umeer MHOTO pPasHBIX OIpeeIeHNH. SHAUNTEIbHAS UX YACTh
abCcoIIOTHO cOMBaeT ¢ ToaKy. HeKoTopble onpeesieHuA SBIAITCA TeXHU-
YeCKU KOPPEKTHBIMU, HO HEIOHATHBIMH [Jis HAUMHAIOUIUX II0Jb30BaTe-
Jeli, Torga KakK Apyrue COBepIlleHHO HempaBuabHEIe. Ciiemyrolee ompee-
JIeHVe He IpeTeHAyeT Ha MOJHOTY, HO OHO IIOHATHO U YIOBJETBOPAET HAa-
UM IeJAM: A0p0 — amo urnmepgeiic mexcdy annapamusvlym U npozpamm-
Hblym o0ecneveHnuem.

Anpo mosBosigeT 3anuChHIBATH HAaHHBIE Ha AUCKOBBbIE HAKOMUTEIW U Pabo-
TaTh B cetu. Korga mporpamme TpebyeTcs MaMATb, AAPO BHIIOJHSAET BCE
HEeo0XOAMMbIe [efiCTBUS, OPraHuU3yA HOCTYIl K MUKpOcXeMaM (pru3udecKoit
MaMATU ¥ BBIAEJIASI PEeCypchbl, HEOOXOAUMBIE AJIs1 BBIIOJHEHUS 3aJaHWsd.
Ono mpeo6pasyer MP3 B TOTOK HyJIe# U eqUHUIL, KOTOPbIe IIOHNMAaeT 3BY-
KoBas Kapra. Korga mporpamMmma TpeGyeT BBIJEJUTH € KBaHT IPOIleCcCcop-
HOTO BPEMEHH, AP0 00CIYKHUBAET 3TOT 3aIIPOC U BhIAeIAEeT BpeMa. IIpoire
rOBOPS, AAPO IPEIOCTABJAET HHTEeP(EMNCH MporpaMMaM, KOTOPLIM Heo0-
XOIUM JOCTYII K allllapaTHBIM CPEJCTBAM.

OnuceiBaTh paboTy Axpa Jerko (1o KpaiiHel Mepe, B 9TOH yIIPOIIeHHO Ma-
Hepe), HO ee TPYAHO BBINOJHATL. IIpM B3aMMOIEMCTBUM C AIIIapaTHBIMU
cpencTBaMU Pa3JINYHbIE IPOrPAMMBI OITMPAIOTCA HA PA3INUHble mHTEepQhei-
CBI SIpa, a amlapaTHbIe CPeACTBA IIPEeIOCTABISIOT CBOM PECYPCHI Pa3HBIMU
crocobaMu. Sapo MOJMKHO CHPaBIATHCA CO BceM sTuM. Hampumep, Aapo
MOAAEPKUBAET HECKOJBKO JeCATKOB THUIIOB CETEBBIX KapT, IPUYEM KapThI
KasKJOor0o THUIIa IPeAbABIAIOT CBOM TPe6OBaHUSA, KOTOPHIE AOPO MOJIMKHO
YIOBJIETBOPUTEL. EC/IN IAPO OKaXKeTCA He B COCTOSIHUM OOCJIYKHUBATh CeTe-
BYIO KapTy, CUCTEMA He CMOKeT HMOAKJIIOUUThCA K ceTu. IIporpaMMmel 3a-
OPAaIINBAIOT NaMATh PA3JUYHBIMHU CIIOCO0AMM, ¥ €CJIM IIporpaMMa 3ampa-
IIUBAeT IaMATh CII0COO0M, KOTOPHII He ITOAIePKUBAETC IAPOM, BOSHUKA-
eT 3aTrpyaHeHue. [Ipu 3arpyske spo IOJy4YaeT CBeleHUsa 00 almapaTHBIX
cpelcTBax, U UX AajJbHeHInas padoTa ompeaeasaeTcsa MOJYyUeHHBIMU CBee-
HUSAMY. S3HAUUT, 9TUM IPOIIECCOM HAAO0 YIPaBIATL. HeKoTopble yCTPOHCT-
Ba UIEHTUPUIIUPYIOT cebs AOBOJBHO APYKECTBEHHBIM, II0 OTHOIIIEHUIO
K APy, CIIOCOO0OM, a APYyrue HAKPeIIKO OJOKMPYIOTCS IIPU IIOINBLITKE y3-
HATb, YTO 9TO 3a YCTPOMCTBA U AJIS Yero OHU IIPeJHA3HAUYEHBI.

daKTHUUECKH, IAPO U €T0 MOAyJau — 9To (aiasl B KaTasore /boot/kernel.
dDaiinpl, HAXOAAIHECH 3a IpeeIaMI STOT0 KaTajora, He ABJIAITCA YacTs-
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MU sApa; 9TU Pailabl M IPOrpaMMbl HA3bIBAIOTCS 101b308AMEAbCKUM NPO-
cmpaucmeom (userland), To ecTh OHUM IpPeSHA3HAUEHBI IJIA IIOJH30BaTE-
Jieli, Jaske ecJii OHU BO BpeMs paboThl 00paIamTesa K AApy.

ITocKoNbKY SAPO — 9TO BCEro JIUIIb HaGop (ailjioB, BEI MOKeTe CO3/laBaTh
CBOU, aJIbTepPHATUBHLIE SApa, IMpelHasHAUEeHHbIE AJSA OCOOBIX CJIyUaeB.
B cucreme, rae 6bla BBIIIOJHEHA cO0pKa COOCTBEHHOTO AApa, MOXKHO O0HA-
pPy:RuTh KataJyor /boot/kernel.old, roe HaxoauTcA Aapo, paboTasIiiee 10 TO-
T0, KakK ObLjIa BBITIOJHEHA YCTaHOBKA TEKYIIEero aapa. S mpeamounTaio xpa-
HUTH AP0, YCTAHOBJIEHHOE BMeCTe ¢ CHCTeMOil B kKaTajiore /boot/kernel.in-
stall. Bel TaKKe MOKeTe CO3JaBaTh CBOM COOCTBEHHBIE Axpa. Komamma
FreeBSD cTpemMuTcsa K ToMy, YTOOBI ¢IejIaTh HACTPOUKY W YCTAHOBKY AApa
KaK MOXHO mnpoiie. CaMbIil MPOCTO# CII0c00 N3MEHUTDH SAAPO — 9TO UCIOJIb-
3oBaTh uHTEpdelic sysctl.

sysctl

IIporpamma sysctl(8) mosBoisieT B3rJIAHYTh HA IapaMeTPhl SAPa U B HEKO-
TOPHIX CAYUAAX YCTAHOBUTDL UX 3SHAUEHU. 3aIlyTaeM JeJi0: MHOT/AA 9TH Ia-
pameTpsl TOKe HasbIBaroTcA sysctls. Sysctl — sTo MoIHBIN MHCTPYMEHT,
MOCKOJIBKY BO MHOI'MX CJyYasX OH II03BOJISIET YBEJINUYMBATH IIPOM3BOMLY-
TeJbHOCTh 0€3 IIOBTOPHOII COOPKH AApa UJIN NIePeKOH(UTyPUPOBAHUS IPU-
JdoxkeHud. K cokajleHuio, 9To majJKa O ABYX KOHIIAX — TaKUM 00pasoM
MOJKHO HAPYIIUTL PaboTy HPOrpaMM M CIejaTh IMOJb30BaTe el OueHb He-
CUYACTHBIMU.

Bcee omepanuu Hajg mapamMeTpaMu HacTPOMKU sapa (sysctls) BeimosrusaoTes
¢ momoIbio Komauasl sysctl(8). ITo xony nsmoKeHns MaTepuaja a 0yay 00-
paiaTh BHUMaHUe HA Ty WU UHYIO omepamuio sysctl, Koropas usmenser
OBeleHNe CUCTEeMbI, HO CHauaJja 9TH Oolleparuy Heo0X0AuMO ITOHATE. IIpe-
JKJie ueM B3AThCA 3a sysctls, BEIACHUM, KaKue U3 HUX JOCTYIIHBI B CUCTEME.
Crnenymoiiad KOMaHIa COXPAHUT CIMCOK oIepanmuii B (aiine, KOTOPHIH
MOXKHO JIETKO UBYUUTh:

# sysctl -A > sysctl.out

ITocse BrimonHeHMA BTOH KOMaHAE! dailn sysctl.out OygeT comep:KaTh COT-
HU IIapaMeTPOB HACTPOUKMU Aapa M UX 3HaueHuii. BobIada nx 4acTh IMOKa
HesiCHAa, HO HEKOTOPbIe IIOHATh HeTPYIHO:

kern.hostname: humvee.blackhelicopters.org

AroT mapameTp sysctl, HaswIBaeMbI# kern.hostname, uMeeT 3HaueHue hum-
vee.blackhelicopters.org. CucTema, Ha KOTOPOU A 3aIyCTUJ 9TY KOMaHIY,
HasbIBaeTca humuvee.blackhelicopters.org. Ilo HaszBaHMIO ATOTO IIapaMeTpa
Axpa HETPYIHO TOTamaThCs, YTO OH XPAHUT UM KoMITbloTepa. Ecau ObI Bce
OBILJIO TAK IIPOCTO...

kern.ipc.msqgids: Format: Length:3520
Dump: 0xe903e903€903€903c0010100168f7542. . .
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S moHsaTHUA He MMel0, KaKyIo POJIb UT'paeT IIepeMeHHas kern.ipc.msgids,
U ellle MeHbIIle TOHNMAaIO CMBICJI ee 3HaUeHNA. Bee JKe, ecsiv Yy MeHA BO3HU-
KaloT TPYAHOCTH, I MOT'Y IIOJYUYUTH HYKHYI0 HH(MOPMAIINIO, 00paTUBIINCH
3a MOMOIIBIO K ITIOCTABIIUKY CUCTEMBI UJIX B IOUTOBYIO PACCHLIKY.

OpraHusauums sysctl

ITapameTphbl HACTPOMKHU AApPa OPraHM30BAHBI II0 JPEBOBUIHOUN CXeMe, KOTO-
pas HaswkIBaeTcsa 0a3oi yupasidtoliein nHGopmanuu (Management Informa-
tion Base, MIB). B Heii ecTb HECKOJIBKO OCHOBHBIX KaTeropuii, TaKUX KaK
net (network — cets), vim (virtual memory — BupTyajbHasa maMaTh) 1 kern
(kernel — sagpo). B Ta6i. 5.1 nmepeurnciaeHbl KOpHEBLIE dJieMeHThI Jepesa MIB
sysctl, mpucyrcTByloiue B cucteMe, paboraiorieii Ha 6ase aagpa GENERIC.

Taé6ruuya 5.1. Kopru depesa sysctl MIB

Sysctl Hasunauenue

kern OcHoBHBIE GYHKITUY A1pa

vm IToacucrema BUPTyaJIbHON MaMATH

vfs @aiiioBbIe CUCTEMbI

net CeTreBble QYHKIUU

debug OrnamouHas nHpopMaIus

hw Nudopmanusa 06 anmapaTHBIX CPeACTBAX

user Nudopmanus 06 nHTepdeiicax MPoCTPAHCTBA OJIb30BATEIA

p1003_1b ITapamerpsl, yrpasisioniue xapakrepuctukamu POSIX»

compat CoBMeCTHMOCTH AApa ¢ IPOrPAMMHBIM O0ecIeueHNeM IPYTUX oIlepa-
IMUOHHBIX cucTeM (ryiaBa 12)

security ITapameTpsl oGecrieueHnsE 6e30IIaCHOCTH

dev Nudopmarus gpaliBepoB yCTPOHCTB

a  POSIX — 5To MeXAyHapOAHBLIN CTaHIAPT, OMUCHIBAIOINUI XapaKTEePUCTUKU
u Bo3MoskHOCTH UNIX-11o00HBIX OllepaliuoHHbBIX cucTeM. K cokaneHuio, cTan-
mapt POSIX cuiIbHO M3MEHUJICA 3a IIOCJeqHUEe TOAbI, IIPUUYEM 9TH N3MEeHeHUs
WHOT/IA HACTOJLKO HEII0CJIeJ0BaTeJIbHbI, UTO CUCTEMbI, COOTBETCTBYIOII[NE TPe-
6oBanuam oxHoit Bepcuu POSIX, MoTyT OKaszaThcs HECOBMECTUMEI C JPYTUMU
BepcuaMu craHzapra. Eciau BeI xopomro 3HaKOMEI co cranzaprom POSIX, Bel
HaBepHsIKAa 3HaeTe, 4TO 9TO 3a pasauuus. C momolinbio mapamMerpoB sysctl Bur
CMOJKeTe TOYHO y3HaTh 0 noseaenuun FreeBSD u Kakoil Bepcuu cTaHzapTa oHa
COOTBETCTBYET.

Kaxxkmasa xareropus, B CBOIO ouepelb, IoApasaeideTcsa Ha IMOATPYIIILI; Ha-
mpuMep, Kareropus net, oXBaThIBAIOIAsd BCe ceTeBbIe sysctls, pasmenena Ha
kareropuu IP, ICMP, TCP u UDP. Tepmuss: sysctl MIB u sysctl uacro ymor-
pebuiatoTea momepeMenHo. Komuienius, jgexalras B OCHOBe 0a3bl yIIpaBJIAio-
et magopmatiuu (MIB), rcmonb3yeTcs 1 B APYTUX YACTAX OMEPAIIMOHHOMN
CHCTEMbI, B UeM BBI CMOJKeTe yoeauThes B ryiaBe 20 1 Ha IPOTSIKEeHUU BCeil
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cBoeil Kapbepbl. TepmuHsl sysctl MIB u sysctl yacTo ynoTpedAaTCs II0-
mepeMeHHO. ¥ HUKaJIbHble UMeHa IepPeMeHHbBIX CO3JaI0TCI U3 KOMOMHAIIUHT
Ha3BaHUSA POAUTEJBCKOM KaTeropuy M BCeX BJIOKEHHBIX IOAKAaTeropuii,
HaIIpuMep:

kern.maxfilesperproc: 11095
kern.maxprocperuid: 5547
kern.ipc.maxsockbuf: 262144
kern.ipc.sockbuf_waste_factor: 8
kern.ipc.somaxconn: 128

3Iech IpeAcTaBIeHEI AT TapaMeTPOB sysctl, n3BIeueHHbIe 13 KaTerOPUU
kern. HepBBIe JABA BXOAAT HEIIOCPEACTBEHHO B KATETOPUIO ke M, n C APyrumMu
3HAUEHUAMU X CBA3bIBAET JIUIITH TOT (I)aKT, UTO BCe OHU UMEIT OTHOIIIeHue
K Anpy. AMeHa ocTaJbHBIX TpeX IapaMeTPOB HAUMHAIOTCA ¢ kern.ipc — oHU
ABJSAIOTCS dacThbio pasdgena IPC (inter-process communication — B3aumo-
IelicTBUE MeKIy mporeccamu). Ecau mpomosKuUTh pacCMOTPeHUe coxpa-
HEHHOIO0 paHee (paiija co CIUCKOM IIapaMeTpoB sysctl, MOKHO 3aMeTUThb, YTO
BeTBJICHUE JepeBa sysctls MoskeT mIpomoKaThCsa Ha HECKOJIBKUX YPOBHAX.

3HauyeHus napameTpoB sysctl

Kaxnerii MIB umeer 3HaueHUe, KOTOPOE CBABAHO ¢ HEKUM Oydepom, Ha-
CTPOMKAaMHU MJIM OCOOEHHOCTAMHU, UCIIOIb3yeMbIMU AnpoM. VIsMeHeHHe 9TO-
r'o 3HaUYeHUA IIOBJIeYeT 3a c000l n3MeHeHUe B xapakTepe pabors! anpa. Ha-
OpuMep, HEKOTOPEIE ITIapaMeTPhl HACTPOUKY AApa YIPABJIAIOT BEIAeJIeHIEM
IIaMATHU JJA KaKJ0T0 CeTeBOI'o COeJTHEeHM A. Ecau ceresas IIPOMU3BOOUTEJIb-
HOCTh HM3Ka, MOXKHO YBEJIMUUTH 00HEM CHCTEMHBIX PECYPCOB, pe3epBupye-
MBIX [IJISI CET€BbIX COeJMHEeH M.

Kaapiit mapametp sysctl MmoskeT mpeacTaBiATs co00i cTPoKY (string), 1me-
Joe uucJio (integer), nBonunoe 3uauenue (binary value) 1u60 HesaCHBIH KO
(opaque). String — 3To TeKCT cBOOOAHOIO (hopMaTa C IIPOU3BOJIHLHOM IJIH-
HOI1; integer — OOBIKHOBEHHOE ITejoe uuciio; binary value — au6o 0 (off),
au6o 1 (on); 3HAUEHUE opaque MPeJCTaBJIeHO B MAIIMHHOM KOJe, KOTOPHIH
MOTYT UHTEPIPETUPOBATEh TOJLKO CIleMabHbIe TporpaMMbl. MHOTHMe TIa-
paMeTphI HACTPOMKYU Anpa HEJOCTATOUHO JOKyMeHTHPoBaHbI. HeT oTaesns-
HOTO JIOKYMEHTa, B KOTOPOM IIE€PEeYNCJIeHbI Bce UMelomuecsa 0as3bl yIrpas-
nawien nagopmanuu (sysctl MIB) u ux masmauenne. Ho onncanme Kax-
JIOr'0 IIapaMeTpa IPUCYTCTBYET Ha CTPAHUIIE PYKOBOACTBA K COOTBETCTBYIO-
meil (GYHKIMM, a WHOTAA — TOJHKO B MCXOIHBIX TeKcrax. Hampumep,
ucxogHas goxkymenrtanus ajasa MIB kern.securelevel (6ojee moapo6GHO pac-
cMaTpHUBaeTCcs B IJiaBe 7) mpeacraBiaeHa B init(8). Xora 3a mocaenume He-
CKOJIBKO JIeT 00beM JoKyMeHTaluu 1o sysctl cyimecTBeHHO BBIpOC, TEM He
MeHee MHOTHE MapaMeTphl IMO-IpeKHeMY BOoOIlle He MMEIOT JOKYMeHTa-
muu. B npuiaoskennn A mpuBeeH CINCOK PACIPOCTPAHEHHBIX IIapaMeTpPOB
HACTPOMKU spa 1 ONMCAHO UX Ha3HaUeHUe.
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K cuacTbio, HeKoTOpHBIE TapaMeTphl oueBUAHbI. Hampumep, Kak Oymer ro-
BOPUTHCS HUKE, B 9TOI JKe IJIaBe, CIAEAYIOIINI ITapaMeTp uMeeT 00JIbIIoe
3HAYEeHUe [IJId TeX, KTO YaCTO 3arpy’KaeT CUCTEMY C Pa3JUUHBIMU SIPaMU:

kern.bootfile: /boot/kernel/kernel

Eciu mpoBoguTcs oTsagKa M IOCJeIOBaTeNbHAS 3arpy3Ka C Pa3IUYHBIX
Anep, MOYKHO JIETKO 3a0BITh, KaKoe AP0 OBIJIO 3arpysKeHo (B JefiCTBUTEIb-
HOCTH 9TO IIPOUCXOAUT AAXKe CO MHOII), TOATOMY JOIOJHUTEIbHOE HATIOMY-
HaHUe 6y,aeT COBCEM HEJIUIITHUM.

MpocmoTtp napameTpoB sysctl

Yr0681 yBUAETH HoaaepeBo MIB, qocTynHbIX B oTAeIbHOM moaaepese MIB,
MOJKHO BOCIIOJIb30BATHCA KOMAHIOM Sysctl, mepeaas uMs moaaepeBa, KOTo-
poe caenyet BeiBecTr. Hampumep, 4ToObI YBUIETH BCE ITapaMeTPHI B Iepe-
Be, TaKOM KakK kern, BBeIUTe TAKYI0 KOMaHaY:

# sysctl kern

kern.ostype: FreeBSD
kern.osrelease: 7.0-CURRENT-SNAPO10
kern.osrevision: 199506

ATOT COUCOK MOKeT ObITh AMUHHBIM. OH MOKeT IPUTOIUThCS, KOTAa Heoo-
XOAVMMO BBISCHUTD, KaKue napaMmeTpsl sysctl mpeacrasiens! B sape. YToOwI
MOJIYUYUTH TOJHKO 3HAUEHNE OTAeJbHOTO IIapaMeTpa HACTPOMKHU sapa, 3a-
nmarite umsa MIB Kak aprymenr:

# sysctl kern.securelevel
kern.securelevel: -1

B stom cioyuae kern.securelevel mMeeT IeJIOUMCI€HHOE 3HAaUYeHUe -1.
CMBICJ 9TOTO 3HAUEHUA 00CyKIaeTcs B riase 7.

qTOﬁBI IIOJITYYUTHh XOThb KaKOe-TO IIpeACTaBJIEHHNE O Ha3sHAYE€HHUHU TOI'0 UJIU
MHOTrO napamerpa sysctl, MOKHO MCIoIb30BaTh KJII0U - BMECTE C IIOJHBIM
umeneMm MIB. B pesynbTaTe 6yIeT BhIBeIeHO KpaTKOe OITMCaHue ITapaMeTpa:

# sysctl -d kern.maxfilesperproc
kern.maxfilesperproc: Maximum files allowed open per process

ATO KpaTKoe OIMCaHIe COODIIaeT, YTo JaHHbIN mapameTp sysctl yupasiser
HNMEHHO TeM, O UeM MOXKHO ObLIO OBI JoragaThes u3 ero umenu. Ho ato ca-
MBIH ITPOCTOM cJIyuaii, B IPYTUX, 00Jiee CIOKHBIX CIyUasaX, ObIBAET CJIOKHO
CTPOUTH KaKue-I160 MPeIoIoKeHNs TOJIbKO Ha OCHOBE UMEHU IapaMeTpa.

N3meHeHue napameTpos sysctl

Hexoropsie napamerps! sysctl mpegHasHaueHbI TOIBKO AJId uTeHUdA. Pac-
cmotrpum MIB-nepeBo hw:

hw.model: AMD Athlon(tm) 64 X2 Dual Core Processor 4200+
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PaspaboTunku FreeBSD erie He 10 KOHIIa pa3paboTaiy TeXHOJOTHIO IIepe-
Hoca cuctemMbl ¢ AMD Ha anmmapaTHble cpefcTBa sparc64 ¢ IIoOMOIIbIO IPO-
TPAMMHBIX HACTPOEK, II09TOMY AAHHBIM ITapaMeTp JOCTYIEeH TOJbKO IJIA
YTEeHUS U €r0 M3MeHeHUe MOKeT IPUBECTHU JIUIIb K HepaboToCIIOCOOHOCTH
cucreMbl. Bor mouemy Bo FreeBSD Takue napameTrpsl MIB nocTyIIHEBI TOJIB-
KO JJiAd uTeHUus. IIONBITKY NBMEHUTD NX HUYETO He HapyIlaT, OfHAKO OyaeT
BBIJJAHO IIPEeAYIPERKIEHNIE O TOM, UTO cAeJaTh 3To Heab3s. Ho ects MIB,
3HaUEeHUA KOTOPBIX UBMEHATH MOXXHO. Paccmorpum cienyromntuii MIB:

vfs.usermount: 0

Ero smauenme omnpenesseT, MOTYT JU II0JIb30BaTeJ I MOHTUPOBATH CMEHHbBIE
HocuTeau, Takme Kak CD miau mpumckery. VsMeHeHMe 9TOro mapaMmeTrpa He
TpebyeT BHECEHUA OOITMPHBLIX U3MEHEHUI B AAPO WM B allapaTHOe OKPY-
JKeH1e, OH BCEeTo JIUIITH paspelaeT MM 3ampelnaetT QyHKIIuio B aape. dto-
OBl M3MEHHUTh 3HaUeHNe IIapaMeTpa, cjJeayeT BbI3BaTh KOMAaHAy sysctl(8),
mepenaTh el UM mapaMeTpa, 3HaK «PaBHO» (=) U JKejlaeMoe 3HAUeHUe:

# sysctl vfs.usermount=1
vfs.usermount: 0 -> 1

Komanga sysctl(8) BosBpaiaer coobiienne, B KOTOPOM IIOKa3aHBI IIPEIbI-
nyinee n HOBoe 3HaueHusa. [locae aroro mapamerp sysctl 6yzeT nameneH.
ITapamerpsl sysctl, koTopble mozcTpamBamOTCA «HA JETY», HA3BIBAIOTCA
sysctl, nacmpausaemvie Ha amane vinornenus (run-time tunable sysctl).

ABTOMaTMYyecKas HacTporKa napameTpoB sysctl

Korga 6yayT BBITIOJIHEHBI BCe HEOOXOAMMbIe HACTPOUKY IIapaMeTpPOB Aapa,
Ob1710 OBI JKeJIaTeIbHO, YTOOBI OHU aBTOMATUYECKY YCTAHABIUBAJIUCH TIOCJIE
nepe3arpysku. s aTux meseii ucnoabayerca daiin /etc/sysctl.conf. IIpo-
CTO IepeuyucJuTe B 9ToM (haiije Bce sKejlaeMble IapaMeTPhl ¢ HeO0XOUMbI-
MU 3HaueHuAMHU. Hampumep, 4ToOObI YCTAHOBUTD TOT K€ CaAMBIH IIapaMeTp
vfs.usermount Ha aTame 3arpysKu, JOCTaTOUHO HO0AaBUTH B /etc/sysctl.conf
CJIEVIOIIYIO CTPOKY:

vfs.usermount=1

MapameTpsli sysctl, yctaHaBnnBaeMblie Ha 3Tane 3arpy3Kku

HexkoTopsie aTanbl KOHPUTYPUPOBAHUA AAPA TOJIKHBI IPEAIIIECTBOBATH 3a-
rpy3kKe cucteMbl. MOKHO HAWTH MHOXKECTBO IIPHMMEPOB IapaMeTpoB, 3HA-
YeHUS KOTOPBIX JOJIMKHBI OIpeesaThCA Ha dTale 3arpysku. dacTo oTH ma-
pamMeTpsl CBA3aHBI C HU3KOYPOBHEBOII HACTPOMKOI ammapaTHBIX YCT-
poiictB. Hampumep, BO BpeMsa IIepBOHAUAIBHOTO OMPOCa SIAPOM KEeCTKOTO
nucka IDE nmpaiiBep ycTpoiicTBa ompenessier, caedyeT JIM KMCI0Jb30BaTh
DMA, PIO, kamupoBaHMe 3aIUCU WU KaKue-11ub0o Ipyrue oCoOOeHHOCTH,
XapaKTepHbIe AJA *KeCTKUX AUCKOB. ITO pellleHue JOJIMKHO IPUHUMATHCA
Ipu 00HAPYKEeHUM YCTPOMCTBA, HA ATalle HAYaJIbHOM 3aTrPYy3KH, IIOCJIE UeT0
pellleHre U3BMEHUTD HEJIb3A. OTH 3HAUEHUS MOKHO YCTAHOBUTH C TIOMOTITHIO
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cucTeMHOro sarpysunka (system loader), ompemenuB HeoOXoguMmbie Ha-
cTpoiiku B (haitsie /boot/loader.conf, Kak y:Ke TOBOPUJIOCH B IJIaBe 3.

Hacrpoiiku B loader.conf, kak u B sysctl.conf, Ipu HeyMeJIOM HUCII0Jb30Ba-
HUYA MOTYT JOCTABUTHh KOMIIBIOTEPY HempusaTHOCTU. Ho HeT mpuumH Ijasd
paccTpoiicTBa, IIOTOMY UTO 3TH 3HAUEHU JIETKO MOYKHO COPOCHUTS.

CvWKOM MHOro HacTpoek?

He nyraiiTe Me:xay co6oil mapamMeTpsI sysctl, 3HaueHMsT KOTOPBHIX MO-
I'yT YCTAaHABJIUBATHCA TOJBKO HA TAlle 3arPy3KHU, IIapaMeTphl, KOTO-
pbie MOTYT U3MEHATHCS B IpoIiecce paboThl CUCTEMEI, U IapaMeTPhI,
KOTOPBIe MOTYT U3MEHATHCA B IIPoOIlecce paboThl, HO HACTPOEHEI I
aBTOMATHUYECKON YCTAaHOBKM Ha 3Talle 3arpy3Ku. 3allOMHUTE, YTO
HACTPOMKU, BBINOJIHSAEMBbIE TOJHKO HA JTalle 3arpy3KU, CBA3aHBI
C HUBKOYPOBHEBHIMY (DYHKIIMAMU AAPA, TOTAA KaK HACTPOUKU, IIO-
3BOJIAIONTNE U3MEHATHL CBOM 3HAUEHUS «HAa JIETY», — C BBICOKOYPOB-
HeBBIMH. ABTOMAaTHUUYECKas HACTPOUKA mapamMerpoB sysctl Bo Bpems
3arpy3KM — 5TO IPOCTO IPUMEP SKOHOMMUU BAIIET0 BPEeMEHU; IIPU-
HAIJIe}KHOCTh ITapaMeTPOB K TOM UJIM MHOI KaTeropuu He U3MeHAeT-

Bblgaya ykasaHun gpaniBepam yCTPONCTB

Muorue apaiiBepbl YCTPOHCTB TPeOYIOT, UTOOBI (piiaru sysctl 6bLam ycra-
HOBJIEHBI BO BpeMs HAUYaJIbHOM 3arpy3Ku. ¥ 3HATH 0 HUX MOYKHO M3 CTPAHUIL
PYKOBOJCTBA, M3 9TOM KHUTU U U3 APYroi HoKyMmeHTamuu. HecMoTps Ha
TO, UTO ATHU IapaMeTpPhl OTCYTCTBYIOT B (haiiiae mo ymoadauuio loader.conf,
TeM He MeHee UX MOKHO J00aBJIATH B JIOKAJAbHBIH loader.conf, 4TOOBI aBTO-
MaTUYeCKM 3aJaBaTh HEoOXOMUMbIe 3HAUEHUSA BO BpPeMs HadaJIbHOI 3a-
rpysku. Hanmpumep, uTo6s! oTKII0unT: DMA nia yerpoiicte ATAPI (xoto-
pble OYyAYyT paccMaTpUBATHCA B IJaBe 8), JOCTATOUYHO IIPOCTO ITOMECTHUTH
TpebyeMoe 3HaUeHUe mapamerpa sysctl B daiin loader.conf:

hw.ata.atapi_dma="0"

Anpo ycranoBut aToT diar BO BpeMs 3arpys3Ku, U TeM caMbIM OyzxeT obec-
meYyeHo JKejlaeMoe IToBe/ieHre ApaliBepa yCTpoicTBa.

JomoHuTeIbHO MHOTHE yCTapeBINlMe almnapaTHble yCTpoiicTBa TPeOyIoT,
9TOOBI AP0 00paIaIoch K HIM 10 CUTHAJIY IPEPLIBAHUS, C UETKO OIpeie-
JeHHBIM HOoMepoM IRQ m 1o ompezeseHHBIM ampecaM mamATu. Ecau Bam
JIOCTATOYHO JIET, BBl JOJYKHBI IIOMHHUTH MUCKETHI IJA <«HACTPOMKHU YCT-
po¥icTB» U cIlelluaJbHble Pa3beMbl AJA MOAKJIIUEHUA IJIaT PACIIUPEHU
IIWH, BbI 3HAETE, O UeM A I'OBOPIO, 1, BOBMOYKHO, OJJHA U3 TAKUX CUCTEM Ja-
JKe ceiiuac BaJysieTcs y Bac Ha 3agHeM asope. (Eciu ke BBI CIUIIIKOM MOJIO-
Ibl, KYIIUTE BBIIIUTH JJIs OLHOTO M3 HAc, CTapUKAallleK, U CaylnaiTe! Ham

1 B me#cTBUTEIHLHOCTH, CJAYIIIATH COBEPIIEHHO HE00A3aTeIbHO.
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pacckasbl, HaOJIHeHHbBIE y:KkacaMu.) MoskHO ykasaTrs cucteme FreeBSD Ha
Heo0X0AMMOCTE OIpoO0BaTh Bce HoMepa IRQ uiu ykasaHHbIe agpeca maMsi-
TU JJis PabOThI C 3TUMU YCTPOICTBAMHU, UTO OUEeHb YAOOHO, €CJIM MMEeTCs
KapTa ¢ U3BeCTHBIMU ITIapaMeTpaMi HaCTPOMKM, HO AUCKETA C HUMHU JABHO
yiKe IpeBpaTujach B Mpax. 3arjasgHuTte B (aita /boot/device.hints, rae
MOXKHO YBUJAETH MacCy 3amuceil, TaKUX KaK IMOKa3aHo HIKe:

hint. @ed. ®0. ©®disabled="1"
O hint.ed.0.port="0x280"
© hint.ed.0.irg="10"
O hint.ed.0.maddr="0xd8000"

IMauHbIE 3aMIMCH — 3TO YKa3aHUs AJd Apatisepa ed @. 3anuce npegHasHave-
Ha a4 npaiisepa ed ¢ Homepom 0 . KiatoueBoe ciioBo disabled © osnauaer,
uTo FreeBSD He GyIeT BBITIONHATH MPOBEPKY STOTO YCTPOMCTB aBTOMATHYE-
CKHU, BO BpeMd 3arpy3ku. Eciu Oyzaer Halifena apyrasa Kapra ed, eif MOKeT
OBITH MpHCBOeH HoMep ycTpoiictBa 0. Ecau aTo yeTpoiicTBO OyIeT aKTUBU-
poBauno, FreeBSD mompo0yeT o6paTuTbca K HeMy 4epes3 IOPT C HOMEPOM
0x280 @, o momepy IRQ 10 © u mo aapecy mamsaru 0xd8000 @, u ecau
Kapra OymeT o0Hapy KeHa 10 YKa3aHHBIM aIpPecaM, OHA IIOJYYUT UMS yCT-
poiictBa ed0. Koneuno, ecaiu Kapra He IOIEePsKHUBAETCA APaiiBepoM ceTe-
BBIX KapT ed(4), y Bac mOsABATCA APyrue Ipodaembl!

Komanga sysctl(8) maer Bam BJIACTEH BBIMOJIHATH HACTPOMKY SAApa, HO HAa-
CTPOIiKa — 9TO TOJBKO Hauaso myTu. ClaeayIomiuil mmar — yupaBjieHue MOIY-
JAMU AApAa.

TecTupoBaHUe HacTpoeK,
BbINOJIHAEMbIX BO BpeMS 3arpy3Kku

Bce aTtu yrasaHusa gpaiiBepaM U HaCTPOMKHU, BHIMOJHAEMbBIE BO Bpe-
M 3aTPY3KU, MOKHO IIPON3BOAUTH B MHTEPAKTUBHOM pPEKUMeE, B KO-
MaHIHOHM CTPOKE 3arpy3umKa, 0 KOTOPOI PacCKa3bIBaJIOCh B I'JIaBe 3.
Br1 MoxeTe mpoTecTHpPOBATH HACTPOKY 6e3 pefakTupoBaHusd (aiina
loader.conf, oTbICKaTh IPABUIBHOE 3HAUYEHUE U TOJBHKO IIOCJE ITOTO
COXPaHUTD ero B aiie.

Mopaynu agpa

Kaxk y:xe roBopmyioch, MOZyJIu iipa — 9TO €0 KOMIIOHEHTHI, KOTOPbIE MOK-
HO 3aIyCcKaTh (MU 3arpysKaTh) U BRITPYKATh IPU HeoOxoguMocTu. Momay-
JIX Apa MOTYT 3arpysKaThbCsd IPU IMONKJIIOUEHUN YCTPONCTB U BBITPYKATh-
CcA IPW MX OTKJIOUEHWM. JTO II03BOJSET SKOHOMUTH CHUCTEMHYIO IaMATh
¥ TIOBBIMIAET T'MOKOCTH CHCTEMBI.

Camo AApo IO YMOJYAaHUIO XPAaHUTCSI B Bume daiina /boot/kernel/kernel,
MOZYJIU AApa TaKKe XpaHATCs B Bume GaiioB B KaTasore /boot/kernel. 3a-



Mogynv agpa 165

TJISHYB B 9TOT KaTajiol', MOXKHO YBUAETH COTHU (aityioB mMoxmyied sapa.
HNmena daitnoB Bcex Moayeil aapa UMeroT pacinuperue .ko. O6bIruHO (aii-
JIBI MOAYJIEH AApa IMOJIyU4aloT UMeHa, COOTBETCTBYIOINE UX (DYHKIIMOHATb-
"Hoctu. Hanipumep, B dhaiise /boot/kernel/joy.ko HaxoguTcsa gpaiiBep I2KOTi-
cTuKa (0T aHTJIUHCKOTO «joy»), OIMcaHue KOTOPOTO HaXOAUTCA B CTPAHUILE
pykoBoacTBa joy(4). 9ToT aApaiiBep AesaeT JKOUCTUK BUAUMBIM JIJIsI CHCTe-
MBI B BUZie ycTpoticTBa joy0.

MpocMoTp cnucka 3arpy>XeHHbIX Moaynen

B ruiaBe 3 GbLIO ITOKA3aHO, KAK HOJYYUTH CIUCOK 3arPy’KEeHHBIX MOLYJIeH
nepez 3arpys3Koi, HO 9TOT METOJ He TOJUTCS, IIOCJIEe TOrO KaK CUCTEMa 3a-
rpy3uTcd. HOJIy‘-II/ITB CIIMCOK 3arpyX€HHBbIX B HaCTOHLT_II/Iﬁ MOMEHT MOAOy-
Jielt Apa MOYKHO ¢ TOMOIIbI0 KoMaHAkI kldstat(8).

# kldstat
Id Refs Address Size Name
O 1 15 0xc0400000 6a978c kernel

(2} 1 0xc0aaa000 6228 snd_via8233. ko
© 3 2 0xc0ab1000 23898  sound.ko

Ha sTom HOYTOYKE 3arpyseHo Tpu MOAYJIA saapa. Ilepswiili — aTo saapo O,
Iajiee UOyT IpaiiBep 3BYKOBOM KapThl @ u 3ByKoBas moacucrema ©. (3to
COBEPINIEHHO HEYAUBUTEJIbHO, TaK KaK pedyb UJeT 0 HoyTOyKe.) Kaskabiit Mmo-
OYJb CONEeP:KUT OAUH MM 0ojiee MOAMOJYJeil, KOTOPbIe MOYKHO YBHUIETH
C IIOMOIIbI0O KOMaHAbI kldstat -v, HO caMO AAPO COAEP>KUT HECKOJIBKO COTEH
TOIMOJYJIeli, II03TOMY OYAbTE TOTOBBI IIOJYUYUTL OUEHb TJINHHBINA CIICOK.

3arpyska u Bbirpyska moaynemn

3arpyska u BBITPY3Ka MOAYJeH siapa IPOU3BOAUTCA C IIOMOIIBI0O KOMAaHT
kldload(8) u kldunload(8). Hanpumep, 00BIYHO MO HOYTOYK IIOAKJIIOUAET-
cA K CeTH MOCPeACTBOM MpoBogHOTO coenmHenusa Ethernet. IIpu 6ecnpoBos-
HOM IIOJKJIIOUEeHNN MHe He00X0IUMO 3arpy3UTh MOAYJIb Aapa wlan_wep.ko,
KOoTopwI# ucnonbdyer WEP-mudposanue. [I1s 3TOro 4 nojab3yoch KOMaH-
moit kldload, KoTopoii mepemaio mmsdA (aiiaa MOAYJIA AApa ¢ Tpedyemoit
(GYHKIIMOHAJIBHOCTHIO:

# kldload /boot/kernel/wlan_wep.ko

Kaxk TobK0 6ecIpoBOAHOE IIOAK/IIOUEHIIE CTAHET HeHYKHbBIM, S BEITPYKAI0
Mozayab.! Ilyis sToro TpedyeTca yKa3bIBAaTh He UM (aiijaa, a mMa MOIYJIS,
B TOM BH/Je, KaK ero oroopaskaer komanga kldstat:

# kldunload wlan_wep. ko

Ecau 651 Bce Bo3aMOKHBIE QYHKIINN KOMIUJINPOBAJINCH HEIIOCPEACTBEHHO
B SIIPO, OHO MMeJio ObI OUeHb 0OJIbIION pasMep. MoayabHad apXUTEKTypa

1 Ha camoMm geJsie A enBa Jiu 6yay 6€CIIOKOUTHCS 00 3TOM, IIOTOMY YTO A BBIKJIIOUY
HOYTOYK, HO cama ujes, g JyMaio, BaM IIOHATHA.
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TO3BOJIAET YMEHBIIUTD AAPO, CAeJaTh ero 6osee 3(MEKTUBHBIM, a PEIKO
WUCIIOJIb3yeMble (QYHKIIMU 3aTrPysKaTh TOJbKO B CIyuae HeOOXOAUMOCTH.

Komauger kldload(8) u kldunload(8) me TpebyioT yKasaHus IIOJHOTO MYTH
K MOZYJIIO AApa, TOYHO TaK *Ke OHU He TpeOyIoT yKas3aHWd PacIINpeHUus
daiina .ko. Ecaiu BBl TOMHUTe TOUHOE UM (haiiyia MOAYJIA AApa, MOYKHO HC-
OJb30BAThH IPUMEPHO TaKMe KOMaHIbI:

# kldload wlan_wep
# kldunload wlan_wep

JIuuno g, CO CBOUM c1ab0eHbKUM MO3I'OM, IIOJIararOChb Ha (I)yHRI.II/IIO aBToMa-
THUYECKOI'o JOIIOJIHEHU A, IPDUCYTCTBYIOIIIYIO B ROMaH,Z[HOﬁ OGOJIO‘IKE, KOTO-
pad HallOMHUHa€eT MHe IIOJIHbI€ U IIPDaBUJIBHbIE UME€HAa MOI[y.TIefI.

ABTOMaTM4yecKas 3arpyska Moaynemn agpa

I aBTOMaTHUYECKOM 3arpy3Ku MOAYJIA HAamA0 Jo0OaBUTH ero B aiia /boot/
loader.conf. @aiin mo ymosmuaumuio loader.conf coOmep:KUT MHOKECTBO IPU-
MepOB 3arpy3Ku MOAYJIEH AIpa, B KOTOPBIX MCIIOJb3YeTCA OMUH U TOT JKe
cuHTakcuc. Hy:KHO B3ATh UMA MOAYJIA AApa, yopaTh paciiupenue daiiaa
.ko 1 106aBUTL K HeMY CTPOKY _load="YES". Hanpumep, 4yTOOBI aBTOMATIUE-
CKU 3arpysuTh MOAYJab /boot/kernel/procfs.ko, B daiin loader.conf Hy:KHO
I00aBUTH TaKYIO CTPOKY:

procfs_load="YES"

Camoe CJI02KHOE BO BCeM 9TOM — Y3HATh TOYHOE MM MOAYJIsSI, KOTOPBIA TPedy-
eTcs 3arpysuThb. I1oIb30BaThCA ApaiiBepaMy YCTPOMCTB IPOIIe IIPOCTOT0 —
ecyu AAPO He MOAAep:KUBaeT HOBYIO CEeTeBYIO KapTy miu yctrpoiictBo SCSI,
TOTa BMECTO IEPEeHACTPONKHM sApa MOKHO IPOCTO 3arpy3uTh MOIYJIb
IpaiiBepa. B aToM ciayuae Hy;KHO BBISICHUTH, KaKoil ApaiiBep mogaep:KuBa-
eT IOAKJIIYEeHHOe YCTPOHCTBO, U 3eCh BAM IIOMOI'YT CTPAHUIIBI PYKOBOI-
cTBa U mouckoBas cucrema Google. Besze B 9T0it KHUTE A OyAy yIIOMUHATH
MOAYJIU AApa, KOTOPhIe IOMOTYT PelllaTh Te WX UHbIe IPO0JIeMBbI.

BropoueMm, mogosxaute MuHyTKY — 3aueM FreeBSD BBIHYKAATH 3arpysKaTh
IpaiiBephl YCTPOICTB, €CJIU OHA caMa OIPeesideT UX BO BPeMsA 3arpy3Ku?
OrsnnuHbIi Bompoc! Jlesio B ToM, UTO BBl MOYKETe coOpaTh CBOe COOCTBEHHOE
AP0 U YAAIUTH NOAAEPIKKY HEUCII0JIb3yeMoro ycTpoiicTBa. Brl o cux mop
He 3HaeTe, KaK cobOpaThb cBoe cobcTBeHHOe aAapo? Ceiiuac MBI MCIPaBUM
STOT HEJOCTATOK.

COopka cobcTBeHHOro aapa

B Kakoii-To MOMEHT CTaHOBUTCS SICHO, UTO CYII[ECTBYIOII[ee AP0 ViKe He
yIaeTcsa MOATOHATH IOJ CTOAIME 3afau¥ TOJHBKO C IIOMOIIBIO MOAYJIei
u sysctl. ExurcTBeHHOE pelieHre B 3TOM cjydae — co0paTh COOCTBEHHOE SJI-
po. He cTouT BoTHOBATHCA — 9TOT IIPOIlECC OUEHB IIPOCT, TOCKOJBKY B JIaH-
HOM cJIy4ae peub UjeT He O HAMCAHUU IPOrPAMMHOTO KOZa, a BCETO JIUIIIb
0 peJakTUPOBAHUY TEKCTOBOrO (haiiya u o 3amycke mapsl komanza. Eciu He-
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YKOCHUTEJBHO CJIeI0BATh MHCTPYKIIUSIM, TO COOPKA sapa CTAHOBUTCS I0C-
TaTOYHO 6e30MacCHBIM IpolieccoM. OmKa3 OT CIeJOBaHUA PEKOMEHJAIlUAM —
9TO KaK e3/la Ha aBTOMOOMJIE II0 BCTPEeUHOoM moJjoce. (B meHTpe, B yac mukK. )

Anpo, mocraBisemoe mo ymoJsduanuio, HasbiBaeTrca GENERIC. 9To aapo
npegHasHAUeHO AJS PabOThHI ¢ IIMPOKUM CIEKTPOM allapaTHBIX CPEACTB,
HO OHO He 00sA3aTeJbHO OyZeT paboTaTh XOPOIIO Mau onTuMaiabHO. GE-
NERIC mpekpacHo 3amycKaeTca Ha CUCTEMAaX, BHINYIIIEHHBIX B IIOCJIETHEE
JecATUIeTHe WM O0KoJio Toro. OgHaKO HOBelIume ycTpoiicTBa 00JiamaioT
BOBMOYKHOCTAMU ONTHMUBAINU CBOEll PaboThl, KOTOPhIE HE MOJeP:KUBa-
forca aapom GENERIC, opreHTHpPOBaHHOM Ha «HAMMEHBIITNH 001l 3HA-
MeHaTeJNb». [lajke B 9TOM CJIyuae OHO IPEKPACHO HOAXOIUT AJISA IIOBCETHEB-
HOTO ucnosb3oBaHuA. [Ipu HacTpoliKe sAapa MOYKHO IONKJIIOUUTL HE00XO-
IUMble QYHKIIUY ONTUMU3AINNN, T00aBUTH HOANEPIKKY HOBBIX YCTDPOUCTB,
YIAJIUTD MOAAEPIKKY YCTPOMUCTB, KOTOPBIE HE NCIIOJIb3YIOTCS, NN AKTUBHU-
poBaTh Kaxkue-I160 HOBbI€ BO3MOMKHOCTH.

IIporecc c60pKM AApa HEPEAKO CUUTAIOT HEKMM TAWHCTBEHHBIM PUTYAJIOM,
HO coo01tecTBO moanep:kku FreeBSD He OyaeT qoro AymMaTh HA BOIIPOCOM —
cobupaTh UK He cOOMPATh HOBOE AP0, UTOOBI BKJIIOUNTH NN NCKJIIOUUTH
KaKyio-11u60 ocooeHHoCcTh. He Hazmo gymaTh, UTO mepecbopKa sapa ciocoo-
Ha PeIInuTh Jio0yio mpobieMy; TeM He MeHee 9TUM yYMeHUeM JOJIXKeH obJia-
IaTh JIIOOOM CUCTEMHBIN afMUHHUCTPATOP.

MoproroBka

s coopKu Agpa HEOOXOIMM eTo UCXOAHbIN Ko . Ecau unraTeab mociaemo-
BaJl COBETY, TaHHOMY B IJiaBe 2, TO Bce y:Ke roroBo. Ecau HeT, Hajmo Bep-
HYTHCS B IPOTPAMMY YCTAHOBKY U 3aTPY3UTh UCXOAHBIN KO AApa U IIe-
petitu K raaBe 13 u mcmoab3oBaTh Komauay cvsup(8). Ecau memssecTHO,
MHCTAJJINPOBAH JU UCXOLHBIN KOJ Anpa, Moumure karaior /sys. Eciau on
CYII[eCTBYEeT, U B HEeM MMeIOTCs (haiabl U IMOAKATAJIOTH, 3HAYUT, NCKOMBIHA
KOJ Y BacC eCTh.

Ilepen cosmanmeM HOBOrO sapa BBLISICHUTE, KaKue allllapaTHbLIe CPencTBa
IIPUCYTCTBYIOT B cucTeme. I1opoii 9To Helerko, MOCKOJIbLKY TOProBasi MapkKa
HA KOMIIOHEHTe Heo0s3aTeIbHO MMeeT XOTh KAKOe-TO OTHOIIEHUE K BO3-
MOMHOCTAM KW OTJIMYMUTEJIBHBIM UYepTaM yCTpOfICTBa. Muorue KoMonaHuum
3aHUMAIOTCSA PEOPIHANHIOM YHUBEPCAJbHBIX KOMIIOHEHTOB — 51 IOMHIO O~
HOTO IIPOM3BOIUTENSI, KOTOPHIN BHINYCKAJ YeThIpe PasHbIX THUIIA CETEeBBIX
KapT ¢ OJHUM ¥ TEM K€ Ha3BaHueM U He YTPY KA ce0s Heo0X0qUMOCThIO
YVKa3bIBaThb HOMEDP BEPCHUU Ha II€PBLIX TPEeX N3 HUX. EI[HHCTBeHHLIfI CHOCO6
OTJIMYNUTH HNX COCTOAJ B TOM, ‘ITO6LI HpOﬁOBaTL HCIIOJIB30BaTh Pa3HBIE
IpaliBepbl YCTPOICTB, MOKA He OyIeT HaleH TOT, KOTOpLIi paboraer. Ilo-
XO0X UM 06p3_30M MHOI'€ KOMIIaHUU IIPOM3BOAAT CeTeBbl€ KapThbl, COBMEC-
tumble ¢ NE2000. [Taxxe eciu Ha KOpoOKe HamMCcaHO APYroe HasBaHUe,
JTaHHOe MPOM3BOAUTEIEeM, MUKPOCXEMbI YHUIIa MOTYT COOOIIATEL O cebe Kak
06 ycrpoiictBax NE2000. K cuacTbio, HEKOTOPbIE IIPOU3BOANTENIN UCIOJIb-
3YIOT CTaHAAPTHYIO aPXUTEKTYPY IJIs CBOUX YCTPOUCTB u ApaiiBepos. Taxk,
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BBI BCET/la MOJKeTe OLITh YBEPEHBI, UTO CeTeBbIe KapThl KoMmnauuu Intel 6y-
IyT pacmo3HaBaThbCs aApaiiBepaMmu ycrpoiicTs Intel.

Yro0sl y3HATH, KAKHUE allllapaTHbIE CPeACTBA O0OHapy Kmiaa cucrtema Free-
BSD, ayuriie Bcero oopaTuthed K /var/run/dmesg.boot, o ueMm yiKxe ToOBOPU-
Joch B riaBe 3. Kammas samuch B aTOM (paiiyie mpeacTaBiaseT JauboO amma-
paTHOEe yCTPOCTBO, JMOO IMPOrPaAaMMHYI0 0COOEHHOCTHh sapa. Ilpucrymas
K cOOpKe HOBOTI'O SApa, BCeraa Jep KuTe Mo PyKoii daita dmesg.boot.

LLInHbI 1 nogkniovyeHns

Kasxmoe yeTpoiicTBO B KOMIIBIOTEDE MOAKJIIOUAETCS K HEKOTOPOMY APYTOMY
ycrpoiicTBy. Eciim BHUMAaTEIbHO IPOCMOTPETh (Qaitn dmesg.boot, MOKHO
YBUIETH IIeJIbIe IeTIOYKY YCTPOHCTB, MOAKJIIOUeHHBIX APYT K Apyry. Huxke
IPUBOAUTCS HECKOJBbKO COOOINeHui ua (aiiia, B JeMOHCTPAIIMOHHBIX II€-
JISIX OTPEeNaKTUPOBAHHBIX

© acpil: <PTLTD RSDT> on motherboard
® acpi_ecO: <Embedded Controller: GPE Oxb> port 0x62,0x66 on ©acpil
O cpul: <ACPI CPU> on acpi0
cpul: <ACPI CPU> on acpi0
© pcib0: <ACPI Host-PCI bridge> port Oxcf8-0xcff on acpil
O pcil: <ACPI PCI bus> on @pcib0

ITepBoe ycTpoiicTBO B mamHoi cucTeme — 310 acpi0 @. Ckopee Bcero, BhI He
3HAeTe, YTO 3TO 3a YCTPOMCTBO, HO BhI BCEra MOXKETe BOCIOJIb30BATHCA KO-
MaHIOM man acpi, YToObI JUKBUAUPOBATE 3TOT HegocTaToK. (Miu npountaTh
OCTaBIIYIOCS YacTh rJiaBhel.) Ciienyiolee yCTPOHMCTBO B cucTeMe — acpi_ec @,
Y OHO IIOAKJIIOUEHO K ycTpoicTBy acpi0 ©. Mukpompomeccopsl @ Taxixe
nmogkIoueHEl K acpil, xak u moct PCI ©. Hakomel, umeeTcs IepBas IIKHA
PCI, pciO @, moaraouenHada K mocty PCI, a me K acpi0. OOBIYHO yCTPOMCT-
Ba PCI noaksrouatorces K mepapxuu e PCI, KoTopas B CBOIO ouepenb Moj-
kaouaerca K mocTy PCI, 4TOGBI UMEeTh BO3MOKHOCTHL OOMEHUBATHCS JAHHBI-
MU C OCTAJIbHLIMU KOMIIOHEHTAMM KOMIObIoTepa. MoKHO ObLI0 ObI 03HAKO-
MHUTBCS CO BCEM COMEepP:KUMBIM (paitia dmesg.boot m HapucoBaTh IepPeBO
TOIKJIIOUEeHUS BCeX YCTPOUCTB B CHCTEME — XOTs 3TO U He SBJSETCSI Heoo-
XOAUMBIM YCJIOBUEM, T€M He MeHee 3HaHNe CXeMbl BKJIIOUEHUA YCTPOHCTB
YBEJINYMBAET BEPOATHOCTD YCIIEIIHON COOPKH HOBOT'O AIpa.

Ecau y Bac 4To-TO BBLI3LIBAET COMHEHUS, BOCIOJIL3YHTECh YTUJINUTON pCi-
conf(8), uToOBI YBUAETH, UTO B AeHCTBUTEIbHOCTH NMEETCS B Ballleil cucre-
me. Komanga pciconf -1v mepeuncauT Bce moakJaoUeHHBIe yeTpoiicTBa PCI,
uMeloluecss B CHUCTEMe, He3aBUCHUMO OT TOTO, OBLIM OHU OOHAPYIKEHBI
AIPOM UJIU HET.

CoxpaHeHue pabouero agpa

W3-3a nmoxoro axpa cucremMa MOKeT IIepecTaTh 3arpyKaTbcs, II0ITOMY ab-
COJIIOTHO HeoOXOMMO BCeTia MMeTh 10/ PYKO# Xoporee Aapo. B mpomecce
YCTAaHOBKM HOBOTO fA/ipa CTapoe COXPaHAETCS Ha BCAKMUU ciaydaill B BujIe
daiina /boot/kernel.old. dTo 3ameuaTesbHO — MMETH BO3MOYKHOCTL BED-
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HYTBbCS K pabouemMy AIpYy B caydae OIMIMOKM, HO I PEKOMEHAYIO IBUHYTHCA
JaJIbIIIe.

Ecau xoporrero HafexHOTO AApa HET, COOBITAA MOTYT Pa3sBUBATHCA TaK.
ITpu c6opke HOBOTO Anpa BB BAPYT OOHAPYIKUBAETe, YTO JOMYCTUIN HEZHA-
YHTEJbHYIO OILIOIIHOCTh, M PelllaeTe YCTPAHUTL ee, eIle pas mepecodopas
axpo. B aTom ciyuae 3aHOBO COOPaAHHOE AP0 CTAHOBUTCSH TEKYIIIUM, a IIpe-
IBIgyInee (C U3bAHOM) B CBOIO OUepeab 3aMEHUT cTapoe, pabouee sapo, KO-
Topoe ucuesHeT. Korga 00HAPYKUTCH, YTO HOBOE AP0 COMEPIKUT Ty JKe ca-
MYI0 WIN gaske 0ojiee CEPbE3HYIO OIIMOKY, OCTAHETCA TOJBbKO COMKAJIeTh
0 TOM, UTO HaJe:KHOe SIIPO YTePSIHO.

OO6BIYHOE MeCTO JIJIA XPaHEeHUA XOPOIIIo 3apeKOMeH/I0BaBIIIero cedsa agpa —
/boot/kernel.good. Ilepen HacTPOUMKOM Anpa COXpaHUTe HaAeXKHOe pabdo-
TaIee ALpo:

# cp -Rp /boot/kernel /boot/kernel.good

He GoiiTech XpaHUTh HECKOJBKO Anep. [mcKoBoe IPOCTPAHCTBO B HAIIle
BpeMs OUeHb JeleBo. HeKoTopble aIMUHUCTPATOPHI Jake Pa3MeIaioT /-
pa B KaTaJjiorax, Ha3BaHHBIX IO JaTe Aapa. biaromaps sTOMy OHU BceTna
MOTYT BepHYThCA K OoJiee paHHeH Bepcuu Anpa. Kpome Toro, MHOrHe Xpa-
Hat konuio aapa GENERIC B Bume ¢aiina /boot/kernel GENERIC nna
HYXJ TECTHPOBAHUA M OTJALKHK. SImep CAMIIKOM MHOT'O OBIBAeT JIMIIb
B TOM CJIy4ae, eCJIU OHU COBEPITTeHHO 3alI0JHUIN KOPHEBOM pasie.

dopmaTt KoOHpUrypauuoHHoro ganna

fAnpo FreeBSD xordurypupyercs uyepes TeKCTOBbIH daiti. [lia korpurypu-
pPOBaHUA AAPa OTCYTCTBYIOT KaKue-JIn00 rpaduuecKre yTUIUTHI, YIIpaBsie-
MbI€ CUCTE€MOU MeHIO, — IIPOIlecC KOH(PUTYPUPOBaHUA sApa He U3MEHUJICA CO
BpeMeH 4.4 BSD. Ecau BbI uyBCcTByeTe qucKoMGpOPT Ipu paboTe ¢ TEKCTO-
BBIMU KOH(PUIYyparmoHHBIMEU (haiimamMu, Torma c60pKa HOBOTO sSapa — He
JlJL Bac.

Kasxmasa KoH(pUrypanmoHHasl 3alKiCh PACIIOJAraeTcs Ha OTIHEJIbHOM CTPO-
Ke. Kaxknasa sanuch HaumHaeTCAd ¢ UACHTU(DUKAIMOHHON METKH, YKasbl-
BaloOIleil TUI 3alNCH, 3a KOTOPOH cienyeT onucanue pyuxinuu. Cpenu 3a-
nucei MOKHO BCTPETUTH MHOKECTBO KOMMEHTAPHeB, KOTOPhIe HAUNHAIOT-
cdA ¢ CUMBOJIA pemieTKu (#), KaK B CJIEAYIONIel 3allCU, COOTBETCTBYIOIIEH
noamepikke (aimosoii cucreme FFS:

options FFS # Berkeley Fast Filesystem

B rakgom xoHpurypamuosaom Gaitae aapa IPUCYTCTBYIOT 3alIUCU HMATU
TUIIOB: CPU, 1dent, makeoptions, options u devices. Hamnume nau oTcyTcTBUE
9TUX 3alMcell ompeesseT HaJuuMe MONAEP:KKU allapaTHBIX YCTPOINCTB
min GYHKIIMOHAJIBHBIX BOSMOXKHOCTEH.

cpu JanHasa MeTKa YKa3bIBaeT, KAKKe TUIIhI IIPOIeCCOPOB IMOAAePKUBA-
rored sapom. Koudurypaunnosusiil paita Anpa, IpesHasHaueHHOr0 AJIs
YCTapeBIINX HEePCOHATIBHBIX KOMIIbIOTEPOB, BKJIIOUYAJ B C€0S HECKOJIBKO



170

[naBa 5. DKCNepyMeHTbI C SAPOM

3ammcell ¢ yKasaHWeM THIIA IIpolieccopa, Takme Kak 486 (1486 _CPU),
Pentium (I5686_CPU) u nia cepuu nporeccopoB ot Pentium Pro o co-
BpeMmeHHBIX Pentium 4 (1686 _CPU). Koudurypanua sapa aasa anma-
patuoii miratdopmbl amd64/EM64T BraouaeT B ce6s1 eIUHCTBEHHYIO
3alych C yKasaHmeM Tuma mpoieccopa. KoHdurypammsa agpa MoKeT
BKJIIOUATh HECKOJILKO TUIIOB IIPOIIECCOPOB IIPU YCJIOBUM, UTO OHU IIPU-
HaJAJEXKaT OHOM U TOH JKe apXUTEeKType, — MOKHO cOOpaTh AAPO, KOTO-
poe 6yzet paboraTh u Ha mpoiieccopax 486, u Ha mpoleccopax Pentium,
HO HEBO3MOJKHO IIOJYUUTH AP0, KOTOPOE MOTJIO ObI paboTarh Kak Ha In-
tel-coBMecTUMBIX IIpoOIlecCOpax, TaK 1 Ha IIpoileccopax Sparc.

ident CTpoka, HaUMHAMOINASACA C METKH ident, COAEPKUT UMS AApa.
HNmenno rakum oopasom aapo GENERIC nmonyuaer cBoe umsa. 3TO MO-
JKeT OBITH JIF00as ITPOU3BOJILHAS CTPOKA.

makeoptions [laHHaA CTPOKA COAEPYKUT MHCTPYKIINU JJI IPOTPAMMHOTO
obeclieueHns, BBLIIOJHSAIOINETO cOOpKy Axapa. HamboJsiee pacipocTpa-
HeHHBbII napametp — DEBUG=-g, KOTOPBIH COOOII[aeT KOMIUJIATOPY O He-
00X0ZMMOCTY BKJIIOUEHUA B AAPO OTJIafouHON mHpopMmaruu. Otimagoyu-
Hasg nHGOpPMAaIUA IOMOraeT pa3paboTunKaM B pa3pernieHny BO3SHUKAIO-
X IPodJIeM.

options 3ammcu 9TOro THUIIa OMUCHIBAIOT PYHKIIUU AAPa, KOTOPHIE HEIlo-
CPeICTBeHHO He CBAB3AHBI C almapaTHbBIM obecmeueHreM. Croma BXOIAT
daitIoBbIe CHCTEMBI, CETEBbI€ ITPOTOKOJIBI M OTJAAUYNKU, BCTPOEHHBIE
B AAPO.

devices 3amucu 3TOro TUIA OIUCHIBAIOT YCTPOCTBA Uau Opaileepul ycm-
poilcms, OHU COIep:KaT MHCTPYKIINK, KOTOPbIE€ OMMCHLIBAIOT, KAK AP0
JOJIXKHO B3aUMOJefiCTBOBAThH C OIpeleleHHBIMU ycTpolicTBamu. Eciu
BaM HEOOXOIUMO, YTOOBI CUCTEMA OCYIIECTBIIAIA TOAAEPIKKY HEKOTODO-
ro almnapaTHOro obecleueHusi, SAPO JOJYKHO BKJIIOUATEH ApaiiBep 9TOTO
anmapaTHOTro ycTpoiicTBa. HeKoTOphIe 3animicu 3TOr0 TUTA COOTBETCTBY-
IOT TaK Has3bIBAEMbBIM IICEBJOYCTPOMCTBAM, KOTOPLIE B JeHCTBUTEJIbHO-
CTH He ABJIAITCA allllapaTHBIMU YCTpOﬁCTBaMH, a 06ecneana10T mona-
IEepIKKY IeJIbIX KaTerOpUi armapaTHLIX YCTPOMCTB, TAKNX KAaK CeTeBhbIe
KapThl, TeHepPaToPhl CAYUANHBIX YKCe] NN 9JeKTPOHHBIE TUCKHU. 3IeCh
BITOJIHE MOJKET MOSABUTHCI BOIPOC — YeM IICEB0YCTPONCTBA OTIUYUAIOT-
ca oT 3ammceir Tuma options. Ileso B ToM, UTO ICEBAOYCTPOIMICTBA TeM
WJIM WHBIM CIIOCO0OM OTOOpasKaroTcsA B CHCTeMe KaK yCTPOiCTBa, TOTAa
KakK (pyHKIIMOHAJbHbIE BO3MOYKHOCTU TUHA 0ptions He UMEIOT OTJINYU-
TeJIbHBIX O0COOEHHOCTEH, MPUCYINX ycTpoiicTBaM. Hampumep, mete-
Boe (loopback) 1mmceBmOyCTPOMCTBO — 9TO CeTEeBOM MHTEeP(Eic, KOTOPBIA
O3BOJIAET MOAKJIIOUATHCA TOJAbKO K JIOKAJIbHOMY KOMIbIOTEDPY. B maH-
HOM CJIyuae OTCYTCTBYeT Kakoe-Iubo ammaparHoe obecreyenme, TeM He
MeHee IIPOrpaMMbI MOTYT IIOAKJIIOUATHCA Uepe3 IIeTJeBOi MHTepdeiic
n O6MeHI/IBaTI:CH AJaHHBIMMU C IIpDOrpaMMaMM, UCIIOJIHA€MBIMHU Ha TOM e
caMoOM KOMITbIOTepe.
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KoHdurypauuoHHbie pannbi

K cuacTbio, 00BIYHO He TpedyeTcs co3JaBaTh KOH(PUTYPaAIlMOHHLIE (Daiiabl Ha
IIyCTOM MeCTe€ — BMECTO 3TOr0 JOCTATOUYHO CKOIIMPOBATBH CYII[ECTBYIOIIIUI
daiin u orpemakTupoBaTh ero. Haumem ¢ agpa GENERIC, npegnasnaueHHO-
T'0 JIJISI Ballleli allapaTHON apXUTeKTypbl. HaliTu aTOT KOHQUTYpPaITMOHHBIHA
daiin MmoKHO B KataJore /sys/<arch>/conf — nanpumep, KOHQUTYPAINOH-
Hble (alJIbl A1pa I apxXuTeKTyphl 1386 HaxonsATcA B KaTajore /sys/i386/
conf, nusa apxutekTypbl amd64 — B Karasore /sys/amd64/confu . 1. B Ka-
TaJore HaXOAATCS HECKOJbKO (haiijioB, U3 KOTOPBIX HauboJiee BasKHBIMU
asaawrca DEFAULTS, GENERIC, GENERIC.hints, MAC u NOTES:

DEFAULTS 9To CIIMCOK IIapaMeTPOB M YCTPOMCTB, IMOANEP:KKA KOTO-
PBIX BKJIIOUEHA II0 YMOJYAHUIO AJIS TAaHHOM apxXuTeKTypbl. Hammuwme
aToro (aiisia coOBepIIIEHHO He O3HAUAeT, UTO MOKHO CKOMIIMJINPOBATH
u 3anyctuthb Aapo DEFAULTS, — aT0o JauIlb OTHpaBHas TOYKAa, IIO3BO-
JIA0IaA co0paTh AAPO C MUHUMAJIbHBIMY BO3MOMKHOCTAMMU.

GENERIC 3totr (aita comep:KUT KOHPUTYPAI[UIO CTaHAAPTHOTO Aapa.
B HeM mIpHCYTCTBYIOT HACTPONKM, oOecIeunBaloIe MOAIeP:KKY CTaH-
JapTHOIr'O AIapaTHOTO OKPYIKEeHMs, HeOOXOAUMYIO [JId 3allycKa sSapa
Ha JaHHOU apXUTEKTYpPe — 3TOT KOH(MUTYPAIITMOHHBIN (Daiij UCI0JIb3yeT-
Cs MHCTAJLJISITOPOM CUCTEMBI.

GENERIC.hints 3To (aiia ¢ yKkazsaHUSIMU, KOTOPLIH BIOCIEICTBUHN YC-
TaHaBJIMBaeTcA KaK /boot/device.hints. B manHoM (aiiiae comepKUTCs
KoH(uUrypanmnonuasa nadopMaiusa, Heo0X0ANMAasd IJId HACTPOUKU yCTa-
PEeBIINX ANMAapPaTHBIX YCTPOUCTB.

MAC 3tor KOHGUTYPAIMOHHBIN (aily aapa odeclieuynBaeT MONIEPKKY
o0sas3aTeabHOro KouTpoJas gocrymna (Mandatory Access Controls) — cuc-
TeMbl MHOTOYPOBHEBOT'O YIPAaBJEHUS AOCTYIIOM, MCIIOJIb3yeMO# B cpe-
JaX C BBICOKOI CTEHeHbIO 3aIUThl. ITOT KOHMUTYPAIIMOHHBIN (aii
TpedyeTcs TOJILKO B caydae ucroab3oBauusa MAC.

NOTES 3910 KoMILIeKCcHasA KOHPUTypalusa saapa AJs 3aJaHHOI amma-
paTtHOIi apxuTeKTypbl. B (daiim NOTES BKJIOUeHBI BCe 0COOEHHOCTH,
XapaKTepHble AJjd Tol mau uHOU miuatdopmsbl. IlnardhopmonesaBucu-
MbIe 0COOEHHOCTH MOYKHO HaliTu B aiiue /usr/src/sys/conf/NOTES.

He pemaxTupyiitTe atu Qailibl HeIOCPEACTBEHHO B KaTajaore ¢ KoHQUrypa-
musamu. BmecTto aToro ckonupyiire ¢aiin GENERIC B daiin, comep:ramnimi
UM KOMIIbIOTePa, U peJakTupyiiTe Konuio. Hanpumep, Mol HOYTOYK nMe-
et uMmsa humuvee.blackhelicopters.org: s mor 6b1 ckonupoBaTth daita GENER-
IC B daitn HUMVEE u otkpbiTh (paitn HUMVEE B cBoeM JIOOMMOM TeK-
CTOBOM penakKTope. Huike mpuBOAUTCA OTPHIBOK M3 KOH(MUTYPAIIMOHHOTO
¢daiina, TouHee, Ta €To YaCTh, KOTOpasA onuchkiBaeT ycrpoiictea ATA:

# ATA and ATAPI devices

device ata

device atadisk # ATA disk drives
device ataraid # ATA RAID drives
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device atapicd # ATAPI CDROM drives
device atapifd # ATAPI floppy drives
device atapist # ATAPI tape drives
options ATA_STATIC_ID # Static device numbering

C cumBoJia «pemreTkas (#) HAYMHAIOTCA KOMMEHTAPUYU — BCe, UYTO HAXOJUT-
¢4 IIocJje 9TOT0 CUMBOJIA U IO KOHIIA CTPOKU, UTHOPUPYeTCA. ITOT CUMBOJI
OTJeJIsIeT TeKCT, IpefHa3HAUYEHHBIN AJIS KOMIIbIOTepa, OT TeKCTa, IIpefHa-
3HaYeHHOTOo AJd JesoBeka. Hanpuwmep, nepBas cTpoka B 3ToM (pparmMeHTe
coob11aeT, 4TO cJeAyIOIMe 3allCU OTBEUAlOT 3a HACTPOMKY YCTDPOUCTB
ATA u ATAPI. B gpyrux cTpokKax IPUCYTCTBYIOT KOMMEHTapUU, HAUU-
HaIOIIVeCcHd B cepeJuHe CTPOK, KOTOPhle MHPOPMUDYIOT O Ha3HAUEHUU KasK-
IOH OTHeJILHOM 3aIICH.

CpaBHuTe 5TU 3aIllMCHU C IIapoil 3amuceii B /var/run/dmesg.boot, KoTopbIe
COOTBETCTBYIOT ycTpoiicTBam ATA:

atal: <ATA channel 1> on atapcii
acd0: DVDR <PIONEER DVD-RW DVR-K16/1.33> at atail-master UDMA33

Koudurypanuonusiii daitn agpa onuckiBaer muny ATA, ycrpoiicTso ata,
u B daiine dmesg.boot mpucyrcTByer ynomuHaunue o kaHaie ATA — atal.
ITpusox DVD-RW nogkiioueH K atal. Bes manuuus ycTpoiicTBa ata B KOH-
durypanuonHom (daiisie AAPO He CMOTJIO OBl ONPENEJUTh HAJUUMNE ITUHBI
ATA. Haxxe ecau ObI cUCTEeMe yIaJIOCh OTPEIeJUTh HAJIUUYNE YCTPOMCTBA
DVD, ona Bce paBHO He 3Haja Obl, KaK IPOU3BOAUTH OOMEH NAHHLIMU
¢ HuM. Bamra koHGUrypanmusa aapa LoJIKHA BKIIOUYATE B ce0d BCe IPOMEXKY-
TOYHBIE YCTPOMCTBA IJIs IPAaiBePOB, KOTOPHBIE IIPEIIOJIaraloT UX HaJndne.
C mpyroii CTOPOHEI, €CJIX B cucTeMe OTCcyTcTBYIOT yerpoiictBa ATA RAID,
HAKOIIUTEJY HA THOKNX MArHUTHBIX TUCKAaX WJIM JIEHTOUHbBIE IIPUBOIbI, BB
MOXKeTe YAAIUTh 9T YCTPOMCTBA U3 CBOETO SIpa.

YMeHbLUeHue aapa

Korga-To, naBHBIM-IaBHO, TaMATH CTOWJIA OYE€HBb JOPOTO U KapThl TaMATH
uMeJn HeOOoJIbINyI0 eMKocTh. Korga B cucreme nmeaocs 128 Moaiit, opu-
XOJINJI0Ch SKOHOMUTD KaKIbIil OUT, IIO3TOMY OBIJIO BaXXHO IIOJYUYUTH AIPO
KaK MOKHO MeHbIIero oobeMa. B Halu gHU gake HOYTOYKM MMEIOT IIO
2 I'6aiiTa O3Y, u pasMmep Aapa IepecTas UrpaTh TAKYIO BAKHYIO POJIb. ¥ Aa-
JleHre HeHY KHBIX ApaliBepoB U3 sApa IIepecTaio ObITh HACYIITHON HEeo0Xo-
IUMOCTBIO, HO MBI He OyIeM 3aMa/lYnBaTh 3Ty TeMY U OyAeM YUUThCS COOu-
paTh SAPO TakK, YTOOBI IOTOM, KOT/Ia MMOABUTCA TaKasi He00X0AUMOCTD, BaM
He IPUIILIOCh ObI M3YUaTh BCe CHauaja. B KauecTBe yueOHOro mpuMepa MbI
IpoiIeM IIPOIeCC YMEHBIITeHUA PAa3MePOB A1pa, HO He CUUTAITe 5TO JKU3-
HEeHHO BayKHBIM UJIN HEOOXOAMMBIM 3TAIIOM.

VYnanenue sanuceil u3 KOHQUrypanuu sigpa MPOU3BOJUTCA IIPOCTHIM KOM-
MEHTHPOBAHNEM CTPOK.
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Tunbl CPU

Hnsa 6ombmimHCTBA apXuTeKTyp FreeBSD moamep:xmBaeT Bcero aBa TUIIA
mukponpouneccopoB (CPU). B apxutekType 1386 — Tpu. Yanenue HeHY K-
HeIX TU0B CPU u3 xKoH(uUrypamuu npuBegeT K CO3TaHUIO aapa, KOTOpoe
IIOJIHOCTBIO HCIIOJIb3YeT IIPEeNMYIIeCTBa, IIpeiaraeMble MMEIOINMCI MUK-
pomporeccopom. Hampumep, paccmorpum mpoiieccopsl Pentium um Pen-
tium II ¢ mogaep:kKoit mHCTPpYKIuit MMX. Ecau oTu MHCTPYKIIUHT TOAAEP-
JKUBAIOTCS MHKDPOIIPOIIECCOPOM, OBIIO OBI JKeJaTeJbHO BOCIIOJb30BATHCS
ux npeumyiiectBamu. C APYroi CTOPOHBI, yiajdeHWe U3 KoHpUryparuu
YIIOMUHAHUS 0 Heucmoab3yeMblx Turax CPU nmpuBener K co3gaHUIo Aapa,
KoTopoe 0yaeT crroco0HO paboTaTh TOJAbKO ¢ ogHuM Tuiom CPU.

BaMm Heo6xoauMo ocTaBUTH TobKO TOT Tull CPU, KOTOpBIiT mMeeTcA B cuC-
Teme. Ecau Tun CPU HeusBecTeH, y3HATH €T0 MOXKHO U3 (aiiaa dmesg.boot.
Daiin dmesg.boot Ha MOeM HOYTOYKE COTEPIKUT CIeAYIOINe CTPOKM:

CPU: AMD Athlon(tm) 64 X2 Dual Core Processor 4200+ (2200.10-MHz 686-class CPU)
Origin = "AuthenticAMD" Id = 0x20fb1 Stepping = 1

Features=0x178bfbff<FPU, VME, DE, PSE, TSC, MSR, PAE, MCE, CX8, APIC, SEP, MTRR, PGE, MCA, C
MOV, PAT, PSE36, CLFLUSH, MMX, FXSR, SSE, SSE2, HTT>

JKupHbIM mpudTOM BBIIEeJIE€HA YACTh CTPOKMU, KOTOpas COOOIIaeT, YTO
B cHUCTeMe IIPUCYTCTBYeT MUKpompoieccop 686-class CPU. 9to o3Hauaer,
YTO A MOTY YAAJUTh WHCTPYKIIUIO CPU, OIIMCBHIBAIOIIYI0 MUKPOIIPOIECCOD
1486 _CPU, uTo cuesaer Moe AApO MeHbIe u ObIcTpee. B pe3yabraTe mpu
KOMIMJISAIIUNY SIPa, BMECTO MEIJIEHHOI0 YHUBEPCAJILHOTO KOa, OyAyT pea-
JIN30BAHbI ONTUMU3AINY, XapaKTepHbIe 15 mporeccopa 686-class. (Kpo-
Me TOro, 9To 64-6uToBbIi 1386-COBMECTUMBIN IIPOIECCOP, KOTOPBIM IT03BO-
Jsier 3anyckaTh Bepcunu FreeBSD mina apxurektyp i386 u amd64, kax o6-
cy:kmajoch B riase 1. OgHaKoO B MpuMepax Mbl OCTAHOBUMCS HA apXUTEK-
Type 1386, KoTOpOit HaBepHAKa 00J1aaeT OOJIBIIINHCTBO YNTATEIell. )

OCHOBHble NapameTpbl

Bceaen za sanucamu, omnpenenaoomiumMmu Beioop tTumna CPU, uMmeercsa 1esibria
CIIMICOK ITapaMeTpPoB OCHOBHBIX cay:k0 FreeBSD, rakux kak TCP/IP u daii-
JIOBBIEe cucTeMbl. JIJi cpeaHell cucTeMbl HE00sI3aTeJIHHO IIPHUCYTCTBUE BCEX
9TUX 0COOEHHOCTEHM, HO UX HAJNUYNe YBeJINUNBaeT r’mOKOCTh cucTeMbl. Tak-
JKe MOJKHO O0HAPYKUTh PEIKO UCIIOJb3yeMble ITIapaMeTpPhbl, KOTOPhIE MOJK-
HO yIaJUTh. 3Iech He O0CYKIAI0TCsA BCe BO3MOJYKHLIE IIapaMeTphl Aapa,
a IpecTaBJIeHEI TOJLKO Harbojiee 00IIe U3 HUX U CIeln(pUYHbIE IPUMEPEI
IS UX pasaudHbIX TUIIOB. OcoObIM 00pasoM GyIyT OTMEUEeHBI Te, YTO uMe-
IOT OTHOIIIeHYE K cepBepy VHTepHeTa. PacCMOTPUM CIeAYIOIINEe «OMITUM» :

#options SCHED_ULE # ULE scheduler
options SCHED_4BSD # 4BSD scheduler
options PREEMPTION # Enable kernel thread preemption
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9T mapamMeTpbl YIPABJAAIT BHYTPEHHUM AaJTOPUTMOM ILJIAHWPOBAHUS
FreeBSD. Ilnanuposanue O0ymeT oocys:kaaTbesa B riaase 12. Bo3sMoKHOCTH
BeITecHeHUA (preemption) moseimiaer apekTuBHOCTh FreeBSD B MmHOTrO34a-
JauyHOM PesKuMme.

options INET # InterNETworking
options INET6 # IPv6 communications protocols

9Ty mapaMeTphl 00eCIEUNBAIOT HMOAAEPIKKY CETEBHIX IPOTOKO0JOB. Ilapa-
meTp INET oGecmeunBaeT MOAAEPIKKY CTAPOMOTHOTO CTEKa IIPOTOKOJIOB
TCP/IP, Torga xkax mapamerp INET6 — moamep:xky IPv6. IIporpammHOe
obecmeuernre UNIX-mTOMOOHBIX CHCTEM 3aBUCHUT OT HAJWUUYUA MOAIEPIKKU
TCP/IP, nostomy nmapamerp INET cienyer ocraButhb. Bepcua IPv6 moxa
He MOJyYnJIa ITUPOKOTO PACIIPOCTPAHEHU A — PAHO WJIU MMO3HO BbI IIPUAETE
K IIOHMMAaHUIO, YTO €e BPeMs eIle He HACTYIINJIO, [I09TOMY IIPHU JKeJaHUU
STOT IIapaMeTpP MOXKHO YIAJINUTh.

options FFS # Berkeley Fast Filesystem

options SOFTUPDATES # Enable FFS soft updates support
options UFS_ACL # Support for access control lists
options UFS_DIRHASH # Improve performance on big directories

FFS — ato crangaptHad QaiiaoBaa cucrema aiasa FreeBSD, a ocranbHbIe Ia-
paMeTpHI cBA3aHbI ¢ Heii. [Tapamerp SOFTUPDATES — aTo MeTo[ obecrieueHUA
IIeJIOCTHOCTH ANCKAa JasKe B Clyyae HeKOPPEKTHOTO 3aBePIeHUST CUCTEMBI.
Crnucku yupasiaeHus goctynoMm UFS mo3BoasioT ompeneaaTh BechbMa IOJ-
poOuBIe IIpaBa JocTyma K (aiimam, a mapameTrp UFS_DIRHASH obecmeunBaeTr
HOIJEPIKKY NMHASKCUPOBAHIA KATAJIOTOB, YTO IIOBBIIIIAET CKOPOCTh PaboThI
C KaTaJIoTaMH, COAeP ;KaIluMu ThicAun (paiiioB. BoJsee mogpobuo mapamer-
pet FFS 6yayT paccmaTpuBaThCcs B riiase 8.

options MD_ROOT # MD is a potential root device

JToT napameTp (4 Bce ocTaJbHbIe TapaMeTphl, OKaHumBaroiuecsa Ha _RO0T)
TI03BOJIAET KCII0Jb30BaTh B KauecTBe JUCKOBOI'0 YCTPOIiCTBA /I KOPHEBO-
ro paszaesia apyrue (aisioBsle cucTeMbl, oTaudyHbie oT FFS. MHCcTamiaTop
WICIIOJIB3YET B KaueCcTBe KOPHEBOU (DailjIOBOM CHCTEMBI YCTPONCTBO IIAMATU
(MD). Ecau BBI nconbayeTe 6e34UCKOBLIE cucTeMbI (Ty1aBa 20), BaM moTpe-
oyerca mognepskka NFS B kauecTBe KOpHEBOTO paszesa. Eciiu BBl ycTaHaB-
auBaete FreeBSD ma cTaHZapTHBIN KOMOBIOTEP — C JKECTKUM TUCKOM U KJa-
BHUATYPOI, TO BCEe 9TU apaMeTpPhI BaM He IOTPeOyIoTCA.

options NFSCLIENT # Network Filesystem Client
options NFSSERVER # Network Filesystem Server

IATu ABa mapaMeTpa 00ecmeunBaIOT MOAAEPIKKY ceTeBoll (alioBOil cucTe-
mbl (Network File System, NFS) (riraBa 8). ITapamerp NFSCLIENT mosBosiuT
MOHTHPOBATH Pas3fesibl, KOTOPhIe 00CIYKUBAIOTCA APYTUM KOMITBIOTEPOM
B ceTH, a mapameTrp NFSSERVER 1mo3BoIUT 00€CIeUUnTh JOCTYII K CBOUM pasze-
JlaM JJid JIPYTUX KOMIbIOTEPOB.

options MSDOSFS # MSDOS filesystem



YMeHbLeHve aapa 175

options (€D9660 # ISO 9660 filesystem
options PROCFS # Process filesystem (requires PSEUDOFS)
options PSEUDOFS # Pseudo-filesystem framework

ATHU mapaMeTphbl 00eCIeunBaIOT IMOAAEPKKY PeIKO MCIOJIb3yeMbIX (haiiio-
BBIX cucteM, Takux kak FAT, CD, ¢aiiioBoil crucTeMbl IIPOIECCOB U MH-
dpacTpyKTyphl IIceBHo()amioBoii cucTeMbl. Bce aTu (hbaiijioBBIE CHCTEMBI
OyayT paccMaTpUBATBhCA B IJiaBe 8, HO Bce (PYHKIIMOHAJIbHBIE BO3MOYKHO-
CTH, KOTOPbIe HEOOXOANMEI IJIsI pab0oThl C HUMU, JOCTYIIHEI B BUAe MOIYJIei
AIpa, B TeX PeIKUX CIydasX, KOT/Ja B 9TOM BOSHUKAET HEOOXOAMMOCTb.

options COMPAT_43TTY # BSD 4.3 TTY compat [KEEP THIS!]
options COMPAT_FREEBSD4 # Compatible with FreeBSD4
options COMPAT_FREEBSD5 # Compatible with FreeBSD5
options COMPAT_FREEBSD6 # Compatible with FreeBSD6

ITHu napaMeTpbl COBMECTUMOCTH IO3BOJIAIOT 3allyCKATD IIPOrPpaMMHOe obec-
meyeHne, CKOMIMJINPOBaHHOE IJid ycrapeBinux Bepcuii FreeBSD, a Taxk:ke
nporpaMMHOe obecIleueHne, KOTopoe TpedyeT onpeie/;IeHHON BepCcuu Aapa,
uTO OBLIO HeoOXoauMO B 6oJiee panHux Bepcuax FreeBSD. Ecau BwI yeTa-
HaBJIMBAJU CUCTEMY C CAMOT'0 HauaJjia, TOrJa BaM, BO3MOKHO, He TpedyeTcs
coBMmecTuMocTb ¢ FreeBSD 4, 5 miu 6, omfHaKO CyHIeCTBYeT ITOCTATOYHO
6OJIBIIIOE UKMCJIO MPOTPAMMHBIX IPOAYKTOB, OPUEHTHPOBAHHBIX HA PaboOTy
B cpezne 4.3 BSD. OcraBbre mapamerp COMPAT_43TTY, mHaue Ballia cucTeMma
MOJKeT 0Kas3aThCA HepabdomocnocoOHoil.

options SCSI_DELAY=5000 # Delay (in ms) before probing SCSI

ITapameTrp SCSI_DELAY 3azjaeT KOJIMUYECTBO MUJLJIIUCEKYH], B TeUeHUE KOTO-
pBIX mocJie obHapysKeHuAa KoHTposiepoB SCSI cucrema FreeBSD oxxumaer
mepen onpainuBanueM ycrpoiicTB SCSI, raBasg uM BpeMsA «PACKPYTUTHCS »
u uneaTuduInpoBaTh cedsd Ha muHe SCSI. Ecau B cucTeMe HET yCTPOHCTB
SCSI, gaHHyYI0 CTPOKY MOKHO yIAJIUTEL. ECaM yCcTaHOBIEHEI APEeBHIE alllla-
parublie ycrpoiictBa SCSI, KoTOphIe TOAHUMAIOTCA MEIJIeHHO, KaK 60JIbHOM
CJIOH, TO may3y MOKHO yBeauduThb 70 15 000 (15 cexynx).

options SYSVSHM # SYSV-style shared memory
options SYSVMSG # SYSV-style message queues
options SYSVSEM # SYSV-style semaphores

9Ty mapaMeTpsl 06eCIeUnBAIOT HOAAEPKKY Pa3ae/IaeMOi HaMATH U MeK-
IPOIleCCHBIX B3ammomercTBuii B ctuie System V. Ha 5Ty BO3MOMKHOCTBH
OIMMPAIOTCA MHOT'ME IIPOrPaMMbI YIIPaBJIeHus 0a3aMu JaHHbBIX.

options AHC_REG_PRETTY_PRINT # Print register bitfields in debug
# output. Adds “128k to driver.
options AHD_REG_PRETTY_PRINT # Print register bitfields in debug

# output. Adds "215k to driver.

ITapameTpsl, T0100HBIE 3TUM, 3 (HEKTUBHBI TOJBKO B CJIyyae MCIIOJb30Ba-
HUS annapaTHBIX YCTPOMCTB, HA KOTOPbI€ OHU CCHLIAIOTCS. B mMpoTUBHOM
caydae OHU MOTYT OBITh YAAJEeHbI.
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Bonee ogHoro npoueccopa

Cienymoinye aBe 3alIWCH AKTUBUPYIOT CUMMETPUUYHYIO MHOTOIIPOIECCOP-
HyI0 o6paborky (Symmetric Multiprocessing, SMP) B aapax, npegHasHa-
YeHHBIX JJIs paboThl B apxXuTeKType i386:

options SMP # Symmetric MultiProcessor Kernel
device apic # I/0 APIC

ITapameTrp SMP mpeamuchIBaeT AAPY IPOM3BOAUTH IJIaHWPOBaHMUe PabOTHI
mporieccoB Ha HecKoabKux CPU, a mapamerp apic obecmeumnBaeT moOAIep -
Ky BBojfia/BbIBoga aada anep SMP. Peanusamus i386 SMP B cucreme Free-
BSD nmognmep:xuBaeT TOJIbKO Te MHOTOIIPOIIECCOPHBIE CUCTEMbBI, KOTOPHIE OT-
BeuaroT crnenupukanuu SMP kommnanun Intel u Kyzga me Bxomar 386 miau
486 SMP-cucremsl. (daa npyrux miatdopm, TaKUX Kak sparc64, nmernoTcsa
CBOU COOCTBEHHBIE CTAHAAPTEI, IO3TOMY AJA HUX peanusanusa SMP BoimoJ-
HeHa Ha O4eHb BbICOKOM ypoBHe.) Cucrema FreeBSD noanep:xuBaeT MHOTO-
IIPOIleCCOpPHbIe CUCTEMEI, IIOCTPOEHHbIe TOJIbKO Ha 0ase mpolieccopoB Pen-
tium u BrImre. B Gosiee craprix Bepcuax FreeBSD sapa ¢ mognep:xkkoit SMP
IJIOXO0 WJIX BOOOIITe He 3arpy Kaiich HAa OAHOIPOIECCOPHBIX CUCTeMAaX — He-
IPOU3BOAUTENbHBIE 3aTPAThI HA YIIpaBJIeHWEe MTaHHLIMU IJISI HECKOJbKUX
TIPOI[ECCOPOB CO3JaBAH AOIIOJHUTEIbHEIE 3aiePKKU B cucTeMme. C TeueHu-
eM BpeMeHH 3Ta mpobJieMa Oblia JUKBUIMPOBaHA u Temepb FreeBSD pac-
TPOCTPaHsETCA ¢ MoAnepPKKoit SMP, BKIIOUEHHOM II0 YMOJYaHUIO.

ApanBepbl yCTPONCTB

Bceaen 3a mapamerpamu B (daiiiie KOHQUIypaIlluy PACIOJIOMKEHbl 3aIllHCHU
C HaCTPOHMKAaMU JpPaiiBEepPOB YCTPOICTB, KOTOPHLIE CIPYIIIIHMPOBAHBI BIIOJHE
OUEeBUIHELIM 00pa3oM.

IlepBrle 3amucu — 9TO MINHBI, HanIpuMep device pci mdevice eisa. Youpartsb
UX CJIeJyeT JUIIL B TOM CJIy4yae, eCJIU B CUCTEME AeMCTBUTEIbHO HET TAKUX
muH. BeInKko KoauuecTBO cucTeM «0e3 MOAAEP:KKU TPASUIIMOHHBIX YCT-
poiictB» (legacy-free), B KoTopbix mnua ISA cKpwITa rae-To BHYTPH.

Hanee ciaenyeT TO, YTO OOJBIIMHCTBOM PACCMATPUBAIOTCA KaK Opailgepvl
ycmpoiicme, — 3alucH AJIs HaKOMUTeJ el Ha TMOKUX MarHUTHBIX TUCKaX,
KoHTpoIepoB SCSI, xouTposaepoB RAID u T. 1. Ecau Bamia 1esib yMeHb-
IIUTH pasMep AApa, TO JaHHBIH pasmes — XOpolllee MECTO AJISA PeINTEeIbHO-
IO COKpallleHus. ¥ faJIuTe Bce JpaiiBephbl YCTPOMCTB, KOTOPHIE OTCYTCTBYIOT
B KOMIIbIOTEPE. 3ech BBl TaK:Ke HaliieTe pas/es IpaiiBepoB YCTPOHCTB IJiA
KJIaBUATYp, BUAEOKAPT, MOopToB PS/2 u T. 1. OTH 3amucu enBa JIU CTOUT
YIAJNATE.

Paznen npaiiBepoB ceTeBBIX KapT COLEPIKUT JOBOJBLHO AJUHHBIN CINCOK
¥ [10 CBOEMY pasMepy HaIlOMMHAEeT pasiebl ¢ apaiBepamu ycrpoiicts IDE
u SCSI. Brl MmoskeTe ymanauTh u3 KoH(pUTrypanum Jo0ble ceTeBble KapTHhI,
KOTOpDHIE He UCII0JIb3YeTe.

Mgl He OyaeM IepeumncIATh 3[eCh BCe ApaiiBephbl YCTPOMCTB, IIOCKOJILKY
B 9TOM MaJIO MPaKTUUYECKOM II0JIbL3bI, Pa3Be UTO O3HAKOMUTLCS C IepeUuHeM
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060pymoBaHUsA, KOTOPOE MOAAEPKNBAJIOCH Ha MOMEHT, KOT/Ia A IIHCaJl 9TOT
pasgesn. UToObI 03HAKOMUTHCSA C IepeuHeM 000pYI0BaHUSA, IOAAePKUBae-
MBIM Bareii Bepcuein FreeBSD, sarinanure B npuMeuaHus: K BBIITYCKY (re-
lease notes).

MNceBpoycTponcrea

B mmkHel uactu gaiina Hactpoiiku aapa GENERIC mpeacraBiieH CIHNCOK
nceBmoycTpoiicTB. Kak momckassiBaeT nX Ha3BaHUE, OHU BCEIEJIO CO3at0T-
cA MPOTPAaMMHBIMEM MeTomamMu. Huike MPUBOAUTCS OMMCAHUE HEKOTOPHIX
u3 HauboJiee YaCTO UCIOJIb3YEeMbIX IICEBIOYCTPOHCTB.

device loop # Network loopback

ATo TeTJieBOl mHTepdeic, ITO3BOJSIOIIUA CHCTeMe B3anMMOJIEMCTBOBATH
¢ caMoii coboif uepes ceTeBble COKETHI, C MCIOJb30BAHUEM CETEBBIX IIPOTO-
Ko0J10B. CeTeBble cOeTUHEHU S BO BCEX ITOJPOOHOCTAX OYAYT paccMaTpUBaTh-
cdA B caexpyiomieil riaaBe. Bac MoKeT yAMBUTH, KAK MHOTO IIPOTPaMM HC-
OJb3YIOT IIETJIEBOM MHTeP(EIic; ero cJIeAyeT OCTaBUTD.

device random # Entropy device

9TO YCTPOMCTBO 00eCcIIeunBaeT reHepanuio ICeBA0CIYyUYaHbIX YNCeJI, Heo0-
XOAMMBIX B OIlepanuax IMu(GpoBaHUs U TAKUX BAKHBIX IIPOrpaMMax, Kak
urpbel. FreeBSD oGecneunBaeT momaep:kKy PasHOOOPa3HBIX MCTOUHUKOB
CIy4YalHBIX UKMCEJI, 1 BCe OHU 00'beJUHSIOTCSA B BUJE YCTPONCTB ICEBIOCITY-
yaiHbIX uncesa /dev/random u /dev/urandom.

device ether # Ethernet support

Ethernet o6smazaer maccoit ocobeHHOCTEI, XapaKTEPHBIX JIA YCTPOMCTB,
u moromy FreeBSD mpencraBiseT ero Kak ycrpoiictBo. OcTaBbTe 9Ty CTPO-
KV, €CJIU Ballla [IeJIb He U3yUYeHNe CUCTEMBI.

device sl # Kernel SLIP
device ppp # Kernel PPP

IIceBmoycTpoiicTBO S1 IpeaHA3HAUEHO IJIA IMOAAEPKKM MEXKCeTeBOro Ipo-
TOKOJIA IJId TmocjemoBaTenbHOro Kamasa (Serial Line Internet Protocol,
SLIP), a ycTpo#cTBO ppp HmOAIepPs;KMUBaeT MPOTOKOJ «TOouKa-Touka» (Point
to Point Protocol, PPP) ma ypoBHe sizpa. O0a OHH IaBHO yCTapeju U He
TpebyroTed 4 noagep:xKu PPP B mpocTpaHCcTBe II0JIb30BaTENIA, €CJIN, KO-
HEYHO, ¥ Bac HeT 0COOBIX TpeboBaHMI.

device tun # Packet tunnel.

IIceBmoycTpoiicTBO tun — aT0 K02UUeckUll nakemHubLilt kaHnaa (logical packet
tunnel). Ucnonb3yeTcs pa3audHBIMHU IPOTPaMMaMHU AJIA 00MeHa MaKeTaMu
¢ aapom. Takoe IICeBIOYCTPOIICTBO HEOOXOAMMO s mHmoamep:kKKu PPP
cpeacTBaMu, He BxogAmuMu B Anpo (userland PPP), — oGbIUHBIMY KOMMY-
TUPYEMBIMU COeTNHEHUIMU.

device pty # Pseudo-ttys (telnet etc)



178

[naBa 5. DKCNepyMeHTbI C SAPOM

IlceBmoycTpoiicTBO pty — aTO mceBmoTepMuHAJ. Korga BBl IOAKJIIOUYAETECH
K cucteMme 1o nporokogam telnet mim SSH (riasa 15), FreeBSD pmoixua
MMeTHh BO3MOKHOCTb OTCJIE;KMBATh TEDPMUHAJbHEBIE CEAHCHI, BBIBOIUTE CM-
BOJIBI Ha AKPAH U YUTATh BBOJ ¢ KJaBuaTyphl. CucTeMa 00CIy:KUBAET yaa-
JIEHHOE COoeJMHeHIe KaK OOBIUHBINA (PU3UUYECKUII MOHUTOP W KJIABUATYPY.
IIceBmoTepMuHaM — 9TO IICEBAOYCTPOMCTBO, HAIIOMUHAIOIEE TEePMUHAJ,
CBsBAHHOE C COEIUHEHUEM.

device md # Memory "disks”

IIceBmoycTpoiicTBO Md IIO3BOJISIET XPaHUTH (haMabl B HaAMATHA. JTO OUEHbD
YIOOHO [JIS OPraHU3aIUU OYeHDb OBICTPBIX XPAHUJINII BPEMEHHBIX JaHHBIX,
HO 00 9TOM MBI ITOTOBOPUM B TuiaBe 8. [yia GosbIimHCTBA (HO HE AJIA BCEX)
cepBepoB HTepHETA AMCKU B HAMATHU — 9TO IPOCTO HEIPOAYKTUBHOE Pac-
TpauuBaHUe OIepaTUBHON namaTu. Kpome Toro, IMCKM B IaMATHA MOT'YT HC-
IOJIb30BATHCA AJIA MOHTHUPOBAHUSA U NOCTyIA K odpasam aucKoB. Eciu BbI
He UCIO0JIb3yeTe QUCKHU B IAMATH, dTOT IIapaMeTP MOXKHO YIAJIUTh U3 AApa.

OTknoYaemMble yCTpOVICTBa

Haxomertr, mocje mceBRoycTpPoHcTB B KoHPuryparuonaoM daitie GENERIC
MOXXHO HaiiTu nogaep:kKy FireWire u ycrpoiicts USB. OTu QyHKIIMOHAIE-
HbIe BO3MOJKHOCTH Bcerga O(popMIAITCA B BUAe MOAYJIeH, TaK KaK Ipes-
CTaBJISAIOT YCTPOMCTBA, KOTOPhI€ MOT'YT IPUCYTCTBOBATh, & MOTYT 1 He IPHU-
CYTCTBOBATH B CHICTEME.

Cb6opka sagpa

ITocsre mpouTeHUA MPEALIAYIIEr0 pasaesa Bbl JOJKHBI OBITH B COCTOSTHUU
CIIPOEKTHPOBATh MUHUMAJILHYIO KOHQUTypamnuio aapa. Ilepea TeM Kak mo-
0aBJATH B AAPO MOAAEPKKY KaKUX-IU00 IPYTUX BO3MOKHOCTEH, I PEeKOo-
MEeHIYI0 cO0paTh U 3alyCTUTDH ONTMCAHHOE MUHUMAJIbHOE SAPO0. ITO IMO3BO-
JIUT IOHATH, UTO AeHCTBUTENHLHO HEOOXOAMMO AJIS Hajje:KaIleil paboThbl
Aapa 1 Kakasa TpedyeTcs HOIOJHUTeIbHAA HaCTPOMKA.

Bawm Heob6xoamMo yKasaTh uMs (aiiaa, KOTOPHIN COAEePKUT KOHPUTYPAIIHIO
BaIllero Axpa, Jubo B KOMaHAHOM CTPOKe, Jubo B (aiime /etc/make.conf,
aubo B daiine /etc/src.conf, B Bume mepeMeHHOI oKpysKeHua KERNCONF.

# cd /usr/src
# make KERNCONF=MYKERNEL kernel

IIporecc cOopKkM HaumHaeTcsA ¢ 3amycka KoMmauabl config(8), masa momcka
CHHTaKCHMYECKUX OMINOOK B (haiiie Koupurypamuu. Eciau config(8) o6uapy-
JKUT KaKue-JIub60 OIMMOKM, OHa COOOIIUT 0 HUX W MpeKpaTut padory. Hexo-
TOpbIe CcOoOOITeHusa 06 OIMMOKAaX MOBOJBHO OUEeBHIHBLI. Hampumep, MOKHO
CJIy4aiiHO yaaauTh nogaep:kky dainooit cucremsl UNIX (UNIX File Sys-
tem, UFS), Ho BKJITouuTh nmoamep:kKy naunuanusanuu UFS. Ogaa QyHKIua
He MOKeT 060iTHch 6e3 Ipyroii, moaTomy config ToUHO cKaKeT, B YeM COCTO-
uT omubka. I[pyrue coobiieHus o0 OIMOKax MOTYT BBITJVIANETH CTPAHHO
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1 HEIIOHATHO, U Torjga AJid BBIACHEHUA IIPUYNH MOMET HOTpBGOBaTI:CH JJIn-
TeJIbHOE BpeMd, KaK, HallpuMepP, IIPU IIOJIYUeHU U CJIeAYIOIIero COOGI_U;BHI/I&'I:

HUMVEE: unknown option "NET6"

NET6 — sTo Xe mapamMeTp, aKTHUBUPYOOIUil moamep:xxy IPv6, passe He
tak? Her, sty moamep:xkKy aktusupyeT napamerp INET6. Coobierusa o6
omubKax B JOCTATOUHON Mepe OIMMCBLIBAIOT ITPO0JeMY, OCOOEHHO Temepb,
KOrZa Bbl IMOBHAKOMUJINCH CO BCEeMH MapaMeTpaMu, IIOLIePKMBAE€MbIMU
anpom. BEumaTenbrHO unTaiiTe coodIieHnsa 06 omuoKax!

Ecau config(8) He Hamia ommmboK, ocraeTcsa TOJAbKO KAaTh. [Iporiecc c6op-
KU Axpa Ha 486 KoMIObIOTEPE MOKET 3aHUMATh HECKOJIBbKO YaCOB, HO MEHB-
e yaca Ha COBPeMeHHOI u 6bICcTpOoii cucteMe. IIpu aTOM IO 9KpaHy OYyAYT
mpoberaTh 3araJouHble COOOIIEHUA O XoAe KoMnuiaAnuu. 11o oKkoHUaHUN
c6OpKU cucTeMa IIepenMeHyeT TeKylee aapo B /boot/kernel.old, a HoBOe
Axapo OymeT coxpameHo B Bume daiina /boot/kernel. Korma Bce 3aKOHUUTCS,
mepes3arpysuTe CepBep W MOCMOTPUTE Ha COOOINEHUs, MOABIAIOIINECI BO
BpeMd 3aTPYy3KU.

Copyright (c) 1992-2006 The FreeBSD Project.

Copyright (c) 1979, 1980, 1983, 1986, 1988, 1989, 1991, 1992, 1993, 1994
The Regents of the University of California. All rights reserved.

© FreeBSD 7.0-CURRENT #0: Thu May 11 01:16:19 EDT 2006

® mwlucas@humvee.blackhelicopters.org:/usr/src/sys/compile/HUMVEE

Bo Bpems sarpysku FreeBSD TouHO cOOOIUT, KAKOE AAPO OBLLIO 3arpyixe-
HO © u rae 5To AAPO OBLIO coOpano @ . ITo3apasiisiio, BB TOJIBKO UTO cOOpa-
Ju Aapo!

BbisiBNneHne Henonapok npu cosgaHnm sagpa

Ecau cobpars Anpo He yZaioch, TO AJs BHIABIECHUA HEIOJIANOK IIPEKIe
BCEro HeoOXOIMMO M3YUYHUTD IIOCTeAHIEe CTPOKY, BhIJaHHbIE ITPU KOMITUJIS-
muu. HeKoTophie U3 3TUX CTPOK MOTYT MOKAa3aThCA HEIIOHATHBIM ITH(GPOM,
a Ipyrue JOCTATOYHO OUEBUAHBLI. BasKHO IMMOMHUTDL, YTO COOOINEHUA BUIA
«Stop in umsa Hekomopozo kamaJsoza» abCcoOTIOTHO OECITONE3HBI — HYXKHbBIE
HaM coo0IeHnsa 00 omnoKax HaxoaaTcsd nepel HuMmu. O ToM, KaK pemiaTh
9TH IIPO06JIeMbI, Mbl TOBOPUJIN B IiaBe 1: 6epeTe TeKCT cooOIIeHnA 00 OIIuno-
Ke u oOpalljaeTech 3a IOMOIILI0O K IIOMCKOBOM cucreMe. Kak IrpaBuJo,
OIIMOKY BpeMeHU KOMITMJIAIUY BEI3BAHBI OIIINOKAMHU B KOH(GUTYPaIUN.

K cuacteio, Bo FreeBSD mepen ycTaHOBKOM 4ero-amb0 HAAO MOJHOCTBHIO
CKOMITMJINPOBATH Bce AApo. Biaaromapsa aToMy cucTeMa 3aliuileHa, a pe3yib-
TaThl HeYAaUHOM KOMIUISAIINY MO-TpeKHEeMY HaXOAATCA B KaTajore COOPKHU.

3arpyska c 3anacHoro sigpa

Wraxk, uto genath, ecam HOBOe ANpO He paboraeT miau paboTaeT HEYCTOM-
ynB0o? B0o3MOKHO, TPpU KOHGUTYPHUPOBAHUM He ObLIT YKasaH ApaiBep yCT-
poiicTBa b0 yaaJieHO IICEeBIOYCTPOMCTBO Ppp M He yJAaeTcsa yCTAaHOBUTH
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KoMMyTupyemoe coequnenue ¢ Murepuerom. Bes nmanuku! Crapoe sapo co-
XpaHeHo, BepHo? Xopoiro. BoT uTo caenyeT IpeanpuHaTh.

B riraBe 3 MBI 00CY2KIa/I MEXaHU3M 3arPy3KHU aJIbTePHATUBHOTO Axpa. Mbl
poieM 3TOT IPOIECC eIlle pas, HO, YTOOBI YBUAETh HEKOTOPHIE MOSCHE-
HUSA, Kacawluecs MoApo0HOCTeH yIpaBJIeHUsa 3arPY3UMKOM, BAM MOYKET
moTpeboBaThCS BEPHYTHCA K 0ojiee paHHEMY pasfeny. A Tenepb cOCPeoTo-
YUM CBOE BHUMAaHUE HA MIPUYNHAX, KOTOPBIE MOTYT BBIHY/UTH IPOU3BECTHU
3arpys3Ky C 3allacHOro AApa, U Ha TOM, KaK C/eJiaTh 3TO IPaBUJILHO.

s mavasa HeOOXOOUMO PEIINTh, KaKoe AApo 3arpy:karb. Crapoe sapo
JIOJIXKHO HAXOIUThCS B Karajore /boot — B 3TOM pasjeJe IpeaIoaraeTcs,
YTO HEOoOXOAWMO 3arpys3uThb Aapo /boot/kernel.good. 3amycture mepesa-
rPY3Ky U IIPEpPBUTE €e, YTOOBI MOJYYUTH AJOCTYI K KOMAaHIHOM CTPOKE 3a-
rpysunka. BcmoMHHTe, Mbl TOBOPUJIM, UTO K MOMEHTY, Korma FreeBSD
IPEIOCTAaBUT AOCTYH K KOMaHIHOI CTPOKE 3arpysunKa, AApo yiKe ObLIo 3a-
TPY’KeHO, II0ATOMY B MIEPBYIO OUepeab He00XO0AUMO BEIOPOCUTH IIJIOX0€ S[I-
po 3a 6opr:

ok unload

Temneps MOKHO 3aTPY3UTH TPedyeMoe aapo, a Tak:ke moayib ACPI (ecau ou
HUCIIOJIb3YEeTCs) U JI00bIe IPYTrue MOAYJIU sAPa, KOTOPhIe OOBIUHO 3arpysKa-
IOTCA Ha 9Talle 3allyCKa CUCTEMBbI:

ok load /boot/kernel.good/kernel
ok load /boot/kernel.good/acpi.ko
ok boot

IIocie aToro cucrema GyzeT 3arpysKeHa Ha CTAPOM spe.

BknoyeHUs, UCKNIOYEHUS N pacluMpeHus aapa

Temepsb, Korga Bbl HAYYUJIUCH COOMPATH AP0, MOYKHO IIOIPOOOBATH BKJIIO-
YUTH CBOIO (DAHTA3WI0O U IOCMOTPETh, KaK MOKHO MCIIOJIE30BaTh BKJIIOUE-
HUS, KJIIOUEeBbIe cJIoBa ¢ mpedurcom no u daiia NOTES.

NOTES

Anpo FreeBSD Bratouaer B cebs caMble pasHooOpasHble (QyHKIINOHATbHEIE
BO3MOKHOCTH, KoTophlie He BKJIOUeHbl B GENERIC. Muorue us saTux BO3-
MOKHOCTEe! IpefHasHaUeHBI /IS IOCTPOEHUS BeChMa CHeIU(UUECKUX CUC-
TeM uJiu ceTeit ocoboro Buga. ITomHbIi MepeueHb 0COOEHHOCTEHN, 3aBUCAIIINX
OT ammapaTHOro obeciieueHusi, MOKHO HaliTu B ¢aiime NOTES, B kaTajiore
¢ KOHQUTypanuaAMU Aapa A KaKIOoH M3 alllapaTHBIX apXUTEKTyp, Ha-
npumep /sys/amd64/conf/NOTES. TlepeueHb 0COGEHHOCTEM, MOAAEPIKIU-
BaeMbIX cucteMoi FreeBSD u He 3aBUCAIIMX OT alllIapaTHOTO OKPY KeHUs,
MOXKHO Haiitu B daiine /sys/conf/NOTES. Ecniu y Bac uMeeTcA amnmapar-
HOe YCTPOMCTBO, KoTopoe He mommep:xkuBaerca agpom GENERIC, zarmanu-
Te B (haitan NOTES. Hekorophle U3 IepeurcIeHHBIX B 3TOM (haiize ocobeH-
HOCTell UMeIOT HesACHOe HasHaueHute, HO eCJIU Y Bac MMeeTCA OIpeiesIeHHoe
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YCTPOICTBO, TO BBl CMOYKETe Pa3odparbes, KaKas 3aliuch €My COOTBETCTBY-
eT. [laBaiiTe B3TJITHEM HA TUIIMUHYIO 3anuch us daitia NOTES:

# CPU_SOEKRIS enables support www.soekris.com hardware.
#

options CPU_SOEKRIS

Soekris — 9T0 HaszBaHUe ITPOU3BOAUTEIA HEOOJNBIINX CUCTEM MIJIs BCTPAU-
BaeMbIX ycTpoiicTB. 00 9TUX crcTeMaxX MbI IIOTOBOPUM B riiase 21 — oHH He
HACTOJbKO pacIpocTpaHeHbl, UYToObI 3Ta 3amuch nomnaia B GENERIC, mo
ecJIi Y Bac MMeeTCs OJHO M3 TaKUX YCTPOMCTB, BbI MOXKETEe UCIIOJIb30BATH
napameTp CPU_SOEKRIS, uTOOBI aKTHMBUPOBATH 0COOble (DYHKIIMOHAJIBHBIE
BO3MOKHOCTH 9TOT'0 MUK POIIPOIleccopa.

Ecau B daiine NOTES mepeunciieHbl BCe OCOOEHHOCTH AJA KasKIOTo M3
BO3MOJKHBIX YCTPOMCTB, IToUueMy OBl HE MCII0Jb30BATh €r0 KaK OCHOBY [JIs
c6opKu cobcTBeHHOro Anapa? Bo-mepBhIX, Takoe SAAPO PAcXOA0Baio OBI
GoabIINi 00beM mamATH, ueM aapo GENERIC. HecmoTpsa Ha TO, UTO Jaske
HeOOJIbIIINEe COBPEMEHHBIE KOMIBIOTEPHI MMEIOT JOCTATOUHO IMaMATU IJI
sanycka anpa GENERIC 6e3 kakux-i1160 mpobjeM, TeM He MeHee, eCJIN -
PO YBEIMUYUTCA B padMepax B ecATh pas 6€3 3aMeTHOTO YBeJIMUeHU PyHK-
IIUOHAJBHOCTU, JIOAW HAUYHYT HemoyMeBaTh. Kpome Toro, MHOrme mapa-
MeTPHI HACTPOUKY ABJIAIOTCA B3AUMHO UCKJIIouaomumu. B datine NOTES
MOYKHO OTBICKATh MapaMeTpbl Jjisi MurpompoiieccopoB Athlon, Cyrix,
IBM, napameTpsl, IpeJHa3HaUeHHbBIE [JISI yUeTa HeKOTOPhIX 0COOeHHOCTEeH
PasJIUYHBIX BEPCUM ILJIAT, U T. 1.

BkrroyeHUs N UCKIIo4YeHus

Mexanusm kouurypupoBanusa aapa FreeBSD obiamaer nBymsa mHTEpec-
HBIMHY BO3MOKHOCTSAMHU, KOTOPEIE CIIOCOOHBI YIIPOCTUTDL 00CIYKUBaHUE S/I-
pa: KJIOUeBhIe CJIOBA € IPeMUKCOM 70 U BKJIIOUEHUS.

Bo03MOXHOCTE MOAKJIIOUEHNA II03BOJIAET JOOABUTL OTAEIbHBIN (paiia B KOH-
¢urypamnuio aapa. Hanpumep, eciu mMeerca KOH(pUTrypanusa aapa, KOTO-
pas onucana Kak « GENERIC ¢ mapoit 1omoITHUTETbHBIX HACTPOEK » , K Hel
MOKHO OBLIO ObI MOAKIIOUNTE KoHpurypanuio GENERIC ¢ momorsio ome-
patopa include:

include GENERIC

Tak, HanpuMep, ecar Heo6X0AMMO coOpPaTh AAPO, KOTOPOoe obJiagaeT PyHK-
nmuonaiabHOCThI0 GENERIC, HO KpoMe TOTO IOAAep:KUBaeT MUKPOIIPOIlec-
cop Soekris, MOKHO GBLTIO OBI CO3IATh KOH(PUTYPAIINIO, COCTABICHHYIO U3
CJIEIYIOIINX CTPOK:

ident MYKERNEL
include GENERIC
options CPU_SOEKRIS

BbI MOKeTe ToAyMaTh, UTO TAKOH IIOAXOM JaeT HeMHOI'0 00JIbIlIe, YeM IIPO-
cToe Konuposauue u pegaxktupoBanue ¢aitia GENERIC, u 6yzaere mpaBbI.
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Kakwue nmpeumyiectBa gaeT takoit moaxoxn? Iemo B ToM, 4TO IO Mepe 00-
"HoBJeHuA FreeBSD xoumdurypamuma GENERIC moxxer mamensTbcsa. Ha-
npumep, kouurypanusa GENERIC B Bepcuu FreeBSD 7.1 HecKoJIbKO OT-
JMYaeTCsA OT TOI, UTO McHoab3yeTcs B Bepcuu 7.0. IIpu paccmaTpuBaeMoM
HOAXOMe Ballla KOH(PUrypamnusa 0yaeT KOppeKTHOII B 00enx BepcuAx Free-
BSD u B o6eux mo npaBy moskeT HadbiBaThbeA « GENERIC mitoc momoJsiHu-
TeJIbHBIE TIapaMeTPhI» .

Takoii moAXO0 OTIAUYHO TOAXOIUT JJIA CIYUaeB BKIIOUEHMS 3JIEMEHTOB KOH-
durypaiium, HO He TOAUTCA AJA CAyYad UCKJIIOUCHUSI DJI€MEHTOB U3 sIApa.
Hampumep, 1:00bIe MEKPOIIPOIIECCOPHI Soekris Memoab3yoTesa B He0OIbIIINX
cucreMax, He umeronux Kaptbl SCSI nau RAID. B sTom ciiyuae MOKHO ObI-
JI0 ObI JOIIOJHUTH CBOIO KOH(MPUTYypaInio o0bABICHUAMU nodevice, MCKJIIO-
YAIONIUMHU TOAAEPIKKY BCEX ATUX YCTPOUCTB. 3aTUCh Nodevice oTMEHAET pa-
Hee 00bABIEHHOE BKJIOUEHMNE YCTPOHCTBAa. AHAJIOTMYHBIM 00pa3oM KJIioue-
BOE CJIOBO N0Option 3ampeliaeT aKkTUBU3AIUIO YKA3aHHOTO ITapaMeTpa.

HarasaasiM npuMepoM KUCIIOJIB30BAHUA TAKOW METOIUKU MOMKET CIAYKUTH
rKoHurypanusa aapa PAE. PAE — sTo KoHGUTypamnus, KoTopas UCIOIb3Y-
ercs B cuctemax i386 ¢ o6bemom namsaTtu 6oJiee 4 I'Gaiit, o uem OyaeT IroBo-
PUTLCS HUKe, B 9TOM JKe riiaBe. MHOTrMe ycTapesBIiiie YCTPOMCTBA He B CO-
CTOAHUM PaboTaTh HA KOMIILIOTEPaX C TAKUM 00bEMOM IIaMSTH, IO3TOMY
OHU JOJIYKHBI OBITh MCKJIIOUEHBI U3 KoHpurypanuu. HeBa:xHO, HACKOJIbKO
BeJINKU U3MeHeHUus, Ipousolieainue B Bameii cucreme FreeBSD B pesyJib-
TaTe OOHOBJIEHUS, BBl BCerJa TOYHO Oymaere 3HaTh, uTo Aapo PAE — ato
«GENERIC nuatoc BoamoskHOocTn PAE MuHyc Bce mpaiiBepbl, KOTOpPhIE He
crroco0HEBI paboTaTh B KoH(purypamnuu PAE».

Kak ¢ nomoubto napamMmeTpoB dapa UcrnpasnfTb I'IpO6J1€MbI

Hexkoropele mapaMeTpbl HACTPOMKHU AApPa MOI'YT MCIIOJb30BATHCS HCKJIIO-
YNTEJLHO B CIydae IMOABJICHU ONpee/eHHbIX mpobueMm. Hanmpumep, mapy
JIET Ha3aJ Yy MOEro 3HaKOMOTO OBLIN BeO-cepBephl, COOpPaHHBIE HA aIlllapaT-
HBIX cpeacTBax i386. Korma ogHOMy cepBepy HPUIILIOCH OGCIY:KUBATH II0
HECKOJIbKY COTeH Be0-CTPAHUIL B CEKYH/Y, HA KOHCOJIU CTAJU MOABIATHCS
COOOIIeHU s, TOZOOHBIE 3 TOMY:

Jun 9 16:23:17 ralph/kernel: pmap_collect: collecting pv entries --
suggest increasing PMAP_SHPGPERPROC

CoycTsa mapy 4acoB IIOCJIe IOSBJIEHUS COOOIIeHHs MPOMUCXOAUJIa aBapus
cuctembl. COBEPIIIEHHO 0UYEBUJHO, UTO MBI C GOJIBIIION CePhE3HOCTHIO OTHE-
CJINCH K 9TOMY CJyUYalo, M s IIPOM3BeJ IOUCK B MIHTepHEeTe U IPOCMOTPE
cozep:xkumoe (aitna NOTES, riae oOHAPYKUJI CAEAYIONIYIO 3aII1Ch:

# Set the number of PV entries per process. Increasing this can

stop panics related to heavy use of shared memory. However, that can
(combined with large amounts of physical memory) cause panics at

boot time due the kernel running out of VM space.

(YcTaHaBnuBaeT kKonn4ecTBO 3anucein (pv-entry) Tabnuupl cTpaHul,

Ha OoAunH npouecc. YBenu4eHne 9T0ro 4yumcna MoxeT npenoTBpaTnTb Henonagku,

H o = = =
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cBA3aHHHEe C HexBaTKOW pasgensemon namatu. 0gHaxko npu GONbUWOA EMKOCTY
OM3n4ecKkor namaT 9TO MOXET Bb3BaTb HEMOMAAAKM BO BPEMS HA4YaNbHOW 3arpy3Kw
“3-3a BHXOfA 3a Npefentl NPOCTPaHCTBa BMPTYyalbHOM NaMaTw. )

#

#

#

#

# If you're tweaking this, you might also want to increase the sysctls
# "vm.v_free_min", "vm.v_free_reserved”, and "vm.v_free_target”.

# (Mpn HacTpoiike 3TOro mapameTpa Haf0 Takke YBENUYUTb 3HAYEHWS !

# sysctls “vm.v_free_min”, "vm.v_free_reserved” u "vm.v_free_target”.)
#
#
#
#

The value below is the one more than the default.
(3HayeHne, NpuBEAEHHOE HWUXe, Ha eAuHULY MPEeBHWAeT 3HAYEeHWe MO YMONYaHuo. )

options PMAP_SHPGPERPROC=201

IIpouuTas 5T0 00BACHEHNE, MBI IPUCTYIUIN K PEIIeHnI0 TpobseMbl. IIpesk-
e BCEro, COXPaHWUIN cTapoe Aapo B /boot/kernel.pmap-crash. 3to GbLIO He
caMoe JIyuiliee siipo, HO OHO 06ecIeuYnBajio Pab0TOCIIOCOOHOCTh CUCTEMBI XO-
TA GBI Ha HECKOJIBKO YacOB. 3aTeM MbI yBeJIUUMIN 3HaueHme PMAP_SHPGPER-
PROC mo 400, a eMKOCTh OIepaTUBHOM IMaMATH yBeauuuian no 192 Moaiir.
(da, sTa Hegoporasa cucrTeMa OOCIYyKHMBaja HECKOJIBKO COT€H BeO-CTPaHMIL
B CeKYHIY, UMes B pacrnops:xkeHun 64 MoOaliT omepaTUBHON IIaMATH, OSUH
nuck IDE u CPU Celeron 433!) Ilocse cOopKu HOBOTO simpa mpobiieMa ObLia
ycTpaHeHa, a Iepuoj paboTOCHOCOOHOTO COCTOSAHUSA CepBepa IOCTUT He-
CKOJIBbKUX MecsaieB. B Bepcuu FreeBSD 7 manubIil mapaMeTp sapa MOYKHO
HACTPOUTH uepes sysctl, mpsamo Bo BpeMsi paboThI CUCTEMBI, OTHAKO B AApe
CYII[ECTBYEeT eIlle MHOJKeCTBO IIapaMeTpOB, KOTOPHIE MOKHO H3MEHUTh
TOJIBKO TAKUM CIIOCOO0M.

He 0yab BO3MOKHOCTH TOHKOI HACTPOMKHU SAAPa, eIUHCTBEHHBIM BBIXOIOM
cTaja ObI MOKYIKA MOMOJHHUTEJbHBLIX allapaTHBIX cpeacTB. [Hake mpu
TOM, UTO aIllapaTHOoe obeclieueHne STOM CHUCTeMbl XapaKTepu3yeTcs HUu3-
KO IIPOM3BOAUTEIHLHOCTHIO, HAM YIaJI0Ch 00€CIIeUNTDh YCTOMYNBOCTD K BBI-
COKHMM HATPYy3KaM BCEro JIUIIh 3a CUeT ITPOTrPAMMHONM HACTPONKY U MMOKYII-
KU HeOOJBIIOro KojanuecTBa mamMAaTu. B cucreme FreeBSD umeercs 60Jib-
III0€ YMCJIO IIapaMeTpPOB, IOJO0HLIX 3TOMY, KOTOPHIE IIpPeIHA3HAUCHBI IJI
0COOBIX CUTYyAaI[Mii, 1 OHU CKasKyT BaM 00 5TOM, CTOUT TOJbKO YIEJIUTH UM
YyTb 00JIbIIIE BHUMAHUA. (3aMeuy, UTO €CJIM BhI IIPOCTO ILITAETECH HATTPABO
¥ HAJIEBO TPATUTHL CBOU JEHBI'M, S 'OTOB IPOABUTL MUJIOCEPANE K CBOOO-
HOM HAJWYHOCTU U, YBEPSIO Bac, CMOT'Y HIPeNOCTAaBUTL 3THUM AeHbraM HO-
BBIN KPOB, I'Zle OHU OYAYT BHICOKO OI€HEHHEI. )

PacnpoctpaHeHue agpa

IIpu HaMMUYMYM HECKOJbKUX UIEHTUUYHBIX CEPBEPOB HE HAJJ0 BPYUHYIO COOM-
paTh AAPO Ha KayKIOM M3 HUX; SAPO, CIEIUAJTbHO CO3JAaHHOE AJIS OTHOTO
cepBepa, MOKHO YCTAHOBUTH Ha OCTAJbHBIX. B KOHIIE KOHI[OB, SAPO U MO-
IyJHU K HEMY — 9TO BCEro JHUIlb (ailabl HA AUCKE.

IIpe:xme Bcero, cos3maiiTe U yCTAHOBUTE OJHO AAPO U TIMATEJILHO IPOTECTU-
pyiiTe ero. 3aTeM 3aapxuBupyirte /boot/kernel ¢ momoIp0 tar u cKomu-
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pyi#iTe Tap6oJ Ha ocTajdbHBIEe cepBephbl. CoXpaHuTe TEeKyllee AP0 Ha KaxK-
JIOM U3 HUX U PasapXUBUPYHTe Tap60JI, YTOOBI YCTAHOBUTH HOBBIH haiia
/boot /kernel. Ilepesarpysurecs, 1 [eJIO CAeJIaHO!

YaaneHHoe TecTUpoBaHue sgpa

Bmosze o6bIuHOE f€J10, KOTAAa aAMUHUACTPUPOBaHue cucteMbl FreeBSD mpo-
M3BOJUTCSA YIAJIEHHO, HAIIPpUMeP, KOrJa cepBep HaXOIUTCS B APYroM, 3a-
KPBITOM IOMeIIleHNU. ¥ Bac MOYKEeT He OBLITh IOCJIeIoBaTeJbHON KOHCOJIH,
BCJIEICTBUE YEr0 CTAHOBUTCS HEBO3MOJKHBLIM IIOJYUYUTH AOCTYII K KOMAaH.-
HOI1 cTpoKe 3arpysuuka. Camoe 60JibIliee, Ha YTO MOKHO HAAESATHCA B TAKUX
CUTYyaIluAX, 3TO TO, UYTO Y Bac OyIeT HEKTO, KTO CMOXKEeT IIOJOMTH K KOMIIbIO-
Tepy U Ha)KaTh KHONKY nuTaHus. Kak B TaKMX 00CTOSATEILCTBAX MOXKHO
TIPOTECTUPOBATH HOBOE AAP0? 3IeCh XOPOIII0 ObI UMETh BO3MOMKHOCTD IIOIIPO-
60BaTh 3aTPY3UTH HOBOE AAPO U €CJIN UTO-TO ITOMIeT He TAK — BBHITIOJHUTD IIe-
pesarpysky ¢ pabouum sapoMm. M Takas BOSMOKHOCTE €CTh, OHA HA3hIBAETCS
ONHOKPATHAS TECTOBAA 3arpysKa. 3aech BaM mpurogurcs nextboot(8).

nextboot(8) — aTo cmocob ckaszaThb: «3arpysu 3To AAPO B CAEAYIOIUI pas,
HO TOJILKO O¥H pas». Komauzma nextboot mpuuumaeT equHCTBEHHBIN apry-
MEHT -k, mapamMeTpoM KOTOPOr'O fABJSETCA MMS KaTajora C TEeCTOBHIM
AIPOM, BJIIOKEHHOTO B KaTajyior /boot. Hampumep, s cobpas u yCTaHOBUJI
HOBOE AP0, MHE HYXXHO OJHOKPATHO 3arpy3uUTh HOBOE SAPO, a €CJIU OHO
OKasKeTcs HepabOoTOCIIOCOOHBIM, TO Ha CJEAYIOIIel IIepe3arpysKke J0JIKHO
OBITH 3arPysKeHO IpeablayInee aapo. IIpexxae Bcero, HeOOXOAUMO CKOIIU-
poBaTh HOBOE AJIPO B KaTaJIOT, OTJIUYHLIN OoT /boot/kernel, a B /boot/kernel
IOJI’KHO HaXOQUThLCA pabouee sapo.

# mv /boot/kernel /boot/kernel.test
# mkdir /boot/kernel
# cp /boot/kernel.good/* /boot/kernel/

Mo:xHO 3apaHee IIPeqyCMOTPETh YCTAHOBKY AAPA B JAHHBIN KaTaJIoT, yCTa-
HOBUB 3HaueHue nepemeHHoir INSTKERNAME mpu cOopke Axpa. llaiite aapy
MM BO BpeMs YCTAHOBKHY AApa, 1 yruanta make(1l) aBTomaTuuecKu moMec-
TUT cOOpaHHOE AP0 B HYKHOE MECTO:

# cd /usr/src
# make KERNCONF=TESTKERNEL INSTKERNAME=test kernel

IdTa KOMaHa YCTaHOBUT AAPO KakK /boot/kernel.test.

Temeps, Korga nmeercs pabouee siAPO, YCTAHOBJIEHHOE KaK AAPO IO YMOJI-
YaHUI0, 1 TECTOBOE AP0 KaK /boot/kernel.test, MOXXHO BbI3BaTh KOMAHAY
nextboot(8) m mepenmarh eif TecToBOE AAPO B BUIE ITapaMeTpa KJmoda -k,
yKasaB UMA KaTaJjiora, BJOKEeHHOT0 B KaTaJior /boot:

# nextboot -k kernel.test

Ha cienytoriieii mepesarpyske CUCTEMBI 3aTPY3UUK 3aIIyCTUT AAPO 13 /boot/
kernel.test BMmecTo /boot/kernel u 3a0gHO coTpeT (aiia c HaCTpOoNKaMu, TAe
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TOBOPUTCA O HEOOXOAMMOCTH 3arpys3uTh TecToBoe siapo. Ilocie sToro mpu
cleayolleli mepesarpyske OyIeT 3arpysKeHo CTaHZapTHoe AApo. Beda xuT-
POCTBH COCTOUT B TOM, UTOOBI pabouee AAPO HAXOAUJIOCH B KaTajore /boot/
kernel. Eciu HOBOE PO XOPOIIIO cebs 3aPeKOMEHJ0BaJI0, MOYKHO BBIIIOJI-
HUTD CJEAYIOIIe KOMAHIEL:

# mv /boot/kernel /boot/kernel.previous
# mv /boot/kernel.test /boot/kernel

Byaua! Y TecToBoe AP0 IpeBpaTUIOCh B padouee.

OcTopoxkHo — nextboot!

B pykoBozacTBe roBoputcs, uro nextboot(8) BeimosiHsaeT 3anuck B KOp-
HEeBYIO (DailJIOBYIO CUCTEMY IO TOTO, KAK OHA IIPOIIET IPOBEPKY Ile-
JIOCTHOCTHU Ha 3Talle 3arPYy3KU. JTO 03HAYAET, UTO B CJAydUae HEKOP-
PEKTHOTO 3aBEPIIIEHUS CUCTEMBI 0 MOMEHTa 3arpy3KM HOBOTO fApa
BOBMOJKHO, uTO nextboot mopenur daitnosyio cucremy. B neiicteu-
TeJbHOCTH yTuauTa nextboot(8) He BhImenseT HOBOE AMCKOBOE IIPO-
CTPaHCTBO, OHA ITPOCTO peAaKTUPyeT (haiiy, KOTOPBIH yiKe CYIIeCcTBY-
eT B CUCTeMe, II09TOMY PHCK IIOBpexAeHus (PaliIoOBOM CUCTEeMBI CBO-
IUTCA K MUHUMYMY.

Cocrasnsowme fA4Apa, 0 KOTopbiX dieagyeTt 3HaTb

Hnsa sToro paspesia Jgydire mogorrnes 0bl 3arosoBok «Ilapamerpwl anpa,
0 KOTOPbIE MOJKHO CIIOTKHYTBHCS, €CJIU He 3HATb, AJIS Yero OHU HY KHBI».
Eciu KT0-TO co00IIaeT BaM, UTO ¥ Bac HabarogatoTesa npobdaembl ¢ ACPI, BuI
IOJIXKHBI IOHUMATh, O YeM UJeT peub. Korga cucremMa n3Bepraer CTpaIrHoe
npokaaTrue: «lock order reversals» (aHHyJIMpPOBaH 3ampoc Ha GJIOKUPOB-
KY), BBl JOJKHBI 3HATH, UTO HEIIPUATHOCTH BaM rapaHTHPOBaHBI. OCHOB-
Hble ncTouHuKY mIpobyem — 3T1o ACPI, PAE, SMP 1 annyaupoBaHUe 3aIpo-
ca Ha OJIOKUPOBKY.

ACPI

YcoBepIieHCTBOBaHHBIN wuHTephelc yIpaBiaeHNs KOHGUIYPUPOBAHUEM
u suepromorpediaeruem (Advanced Configuration and Power Interface,
ACPI) oTBeuaeT 3a HUBKOYPOBHEBOE KOHDUTYPUPOBaHME allllapaTHOro obec-
MeYeHn s, PerKrMa 9JIeKTPOIIUTAHUA U T. II. OTO CJAEAYIOUIUI dTal Pa3SBUTUS
yCTapeBIINX IPOTOKOJIOB, TaKuX Kak Plug-and-Play, cucrembr HacTpoiiku
annapatHoro obecmeuenusa PCI BIOS u APM (Advanced Power Mana-
gement — ycoBepIIeHCTBOBaHHOE yIIpaBjieHUe muTanmem). Kak u B 1pyrux
UNIX-1m1o100HBIX OTIepaIIMOHHBIX cUcTeMax, npu peanusanuu ACPI B cuc-
Teme FreeBSD 0ObLia 1CIIONBL30BAHA CIPAaBOYHAS MHMOpPMAIINd, IPEICTaB-
snenHas kommauueit Intel.
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PAE

ATO IPOCTO IIPOTOKOJ KOH(PUTYPUPOBAHUSA aAIllIapaTHOTO o0ecIlieueHns, Ka-
KHe TYT MOTYT OBITh omnbku? CrakeM TaK, He BCe IPOU3BOAUTEIN alIia-
PaTHBIX KOMIIOHEHTOB peanusyioT moanep:kKy ACPI B TouHoM cooTBeTcT-
BUU CO CIeIUPUKANUAMU, CKOPee, OHU PeaJus3yioT AOCTATOUHBINA 00beM
GYHKIUHA, YTOOBI 06eCIIeYnTh COBMECTUMOCTD CBOEH ammapaTypsl ¢ omepa-
IUOHHBIMHU cucTeMaMu KommnaHuu Microsoft. 9To osmauaer, 4TO BCe OcC-
TaJbHBIE, KOTOPHIE UCIIOJIb3YIOT APYyTrHe OllePalMOHHbIe CUCTeMbI, JOJIKHBI
HCKATh CIIOCOOBI 00XO0Ja 9THUX HeAOCTAaTKOB. FreeBSD Taksxke BKJOUAeT
B ce0sd pasauyHbIie 00XOAHbBIE TYTH AJIA TaKUX HEMOJIHBIX peanusamnuii ACPI,
HO WHOT/Ia A0 UX BHIXOJA B CBET IPOXOAUT HEKOTOPOE BpPeMs.

Kpome Toro, B MEpBBIX MOJENIAX allapaTHHIX CPEACTB, MCIOJH30BaBIINX
ACPI, gacto obHapy:xkuBasuchk npodbaemsl ¢ camuM ACPI. Kak u B cyuae
¢ JIIOOBIM APYTHUM CJIOKHBIM IIPOTOKOJIOM, IIEPBLIM Pa3paboTUMKaM IPUXO0-
OUJIOCH YUUTHCA IPUMEHATDH 9TOT IPOTOKOJI Ha MpakTuke. Ecyu Bamiu amn-
nmapaTHble KOMIIOHEHTHI ObLIN COOPAHBI B 9TOT IIEPUOJ, BAM MOXKET IIOTPe-
6oBaThbCA BOOOIEe 3ampeTUTh ucmob3doBaHme ACPI, momecTuB cTpokRy
hint.acpi.0.disabled=1 B daiia /boot/loader.conf. Eciu y Bac ecTh momos-
perusa Ha npobyemsl ¢ ACPI B Balem annapaTHOM OKPY:KeHUU, MOMKHO II0-
npoboBaTh 3aNpeTUTs ucnoab3osanue ACPI ogHokpaTHO, BEIGpPAB COOTBET-
CTBYIOIIUY ITYHKT MEHIO 3aTPy3KHU, KaK PacCcKasbIBaJoOCh B I'JIaBe 3.

B TeueHVe MHOTUX JIeT KOMIIBIOTEPHI C apXUTEKTypoit i386 nmesn cBOCT-
BE€HHOE MM OTpaHMYeHVe — OHM MOTJIM UMeTh He Oojee 4 I'GaiiT maMaATH.
B 10 Bpems komnbioTepsl co 128 M6aiiT naMATH paccCMaTPUBaJINCh KaK BhI-
COKOIIPOM3BOAUTENbHEIE CEPBEPHI, HO K HACTOAIIEMY MOMEHTY DPa3BUTUE
TEeXHOJIOTUH CeJIajio IPeooJIeHre 3TOTO 6aphepa He TOJIbKO MBICJINMEBIM,
HO U peasibHBIM. [Iof00HBIE OTPAHMUEHNA CYIIIECTBOBAIN U PAHBINE, HAUM-
Has oT mpenesna B 640 KoatiT mamsaru gaa IBM PC u 3akaHuuBasa mpeaeiomMm
B 8 I'6aiiT mis 'KeCTKUX MUCKOB. Pas3paboTuMKM apXUTEeKTYPhI JAOJKHBI
BBIOPATH HEKOTODHIE IIPEEJIbl U IMONBITATHCS YCTAHOBUTH UX KAK MOYKHO
BBIIIIE, YTOOBI ITOTOM HE BOJTHOBATHLCA O HUX B TeUeHUe OIMKANIINX TeCATH
JIET WJIM YTO-TO OKOJIO TOT0. MexaHM3M pacIIupeHus IPOCTPaHCTBa (MU~
yeckux aapecoB (Physical Address Extensions, PAE) mosBosni mogHATH
IJIAHKY OrpaHUYeHuA Ha o0beM mamsaTtu mo 64 I'GaiiT, uero moJIKHO XBa-
TUTH Ha OJMKalIIe HeCKOJbKO JieT. K ToMmy BpeMeHU, Korja Takue o0'b-
€MBbI IaMATHU CTAHYT OOBIYHBIM JE€JIOM, OOJIBIITMHCTBO HOBBIX CUCTEM OYIYT
paboraTh B 64-0UTOBOM peKUMeE, UTO IIO3BOJIUT HOAHATH OTPAHUYEHNA Ha-
MHOTO BBIIIIE.

Ho ue Bce ycTpoiicTBa coBmecTuMbl ¢ PAE, mostromy PAE He Mo:KeT BKJIIO-
yarbcsa B aapo GENERIC. Koudurypamnuio aapa ¢ noagep:xkoil PAE mox-
HO HaliTu B aiine /sys/i386/conf/PAE. Tlognep:xkka PAE HeoOxoamma
TOJBKO IJIA apXUTEKTyphl i386 — amd64, sparc64 u gpyrue HOBelIne ap-
XUTEKTYPHI UMEIOT APYTHe OTPaHUUYEHUA Ha 00'beM MaMATH, KOTOPHIE eIrle
He OBLIU JOCTUTHYTHI.
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ITognep:xKky PAE Henb3s 3anpeTUTh Ha 9Talle 3arpy3KH UJIW BO BpeMs pa-
6OTHI CUCTEMBI — OHA JINO0 IPUCYTCTBYET B sAApe, 1060 HeT.

CuMMeTpuYHas MHoronpoLeccopHas o6paboTtka

CuMMeTpUYHaAsA MHOTOIpOIleccopHasa odopadoTka (Symmetric Multiprocess-
ing, SMP) o3HauaeT HaJIWUYMe B CUCTEMEe HECKOJIbKUX MUKPOIPOIIECCOPOB 00-
Iero Ha3HAUYeHMA. B Teopuu onepannoHHasa CUCTEMa PABHOMEPHO pacipeie-
JAeT pabouyro HarPpy3Ky MeXKIYy HeCKOJBKUMU IIporeccopamu. Ho Ha camom
JleJie Bce TOpaso CI0oMKHee, UeM KaKeTCsa Ha MePBBINA B3TJIAM, 10 MPUYNHAM,
KOTOpBIe OyayT paccMaTpuBaThed B ritaBe 12. [lyia o6cayKuBaHUA HECKOJIb-
KUX IPOIECCOPOB AAPO NOJXKHO BKJIOYATH options SMP u device apic.

B HEKOTOPBIX CAydYadXx B OTAEJBHBLIX YACTAX CUCTEMbI MOTYT IOABIATHCS
mpo0bJsieMbl, CBA3aHHBIE ¢ mommep:kkoit SMP. Jlo BBIACHEHUSA MCTOYHUKA
mpobJsieM MOXKET OKa3aThCs I0JIE3HBIM BPEMEHHO OTKJIOUHUTDH MOAAEPKKY
SMP. Ecim mpob6sieMa TPUCYTCTBYeT IIPU BKJIIOUEHHOM mommep:kke SMP
¥ TIPOTIalaeT IIPU ee OTKJIIOUEeHUU, 9TO ITOMOKET UAeHTU(PUITUPOBATE IIPO-
6yieMy. 3anpeTUTs noaaep:kky SMP MoKHO Ha sTale 3arpy3Ku, YCTAHOBUB
3HaueHue mapameTpa kern.smp.disabled paBHBIM 1. AHAJIOTUUYHEBEIM 00pasoM
MOKHO OTKJIIOUNTh noaaep:kky APIC, mo6ounbiM a(pdeKToOM Uuero ABIsSET-
ca oTkJaouenue nmoamep:kku SMP. 3amperuts moggep:xkky APIC mo:xHO,
yCTaHOBUB 3HaUYeHMe mapaMmerpa hint.apic.0.disabled="1".

AHHyNnupoBaHue 3anpoca Ha 61TOKMPOBKY

KarooueBbiM aemMeHTOM peasmsanuu noanep:kku SMP aBiserca O6J0Ku;-
poBKa Axpa. XoTsd BB, KaK II0JIb30BATENb, HE JOJKHBI O€CIIOKOUTHCA IIO
moBoAYy OJIOKMPOBOK fIpa, TeEM He MeHee MHOTAA IIPU paboTe C OIpemesieH-
sbiMu Bepcuamu FreeBSD (B uactrOCTH, -current) B KOHCOJIM MOTYT IIOSB-
JATHCS COOOIeHNnsI 00 aHHYJINPOBAHUU 3aIlIPOCOB HA OJIOKUPOBKY. ITU CO-
o0IIIeHn s TeHepUPYIOTCcsa MexauuaMoM oTaagku aagpa WITNESS (riasa 13)
¥ 03HAYAIOT, YTO OJIOKMPOBKY B AJ[pe BLIMOJHAIOTCS He TaK, KaK OBLIO 3a-
IyMaHO paspaboTumkamu. I1o GOJIBINIE YacTu STH COOOINeHUSA He IIpej-
CTABJIAIOT HUYEro OMACHOI'0, HO OHU BBITJIALAT yCTpAIIaloIle W JeiiCTBU-
TeJILHO CBUAETEIbCTBYIOT O MOTEHIINAJBHBIX IIPO0IeMax.

Ecnu Bam BeTpeTATcs mMoZ00HBIE COOOIIEHMA, JYUIle BCETO Y3HATD, HE CO-
00I11aJI0Ch JIM YTO-HUOYAh 00 9TOM KOHKPETHOM coolimeHmu paHee. [lia
9TOT'0 MOYKHO BBLIIIOJHUTL HOMCK B VIHTEepHEeTe 110 TeKCTy coobIerHnda. Mox-
HO TaK’Ke mouckarhb Ha crpanuiie Lock Order Reversal Be6-caiira FreeBSD
(K MOMEHTY HaOMCaHUS THX CTPOK IoAaAep:KuBajachk BbepHoM 3ubom
(Bjoern Zeeb)) u yauaTh, yIIOMHUHAETCSA JU JAaHHOE cOOOIlleHNe 3ech. Eciu
MIOUCK COOOIIeHNA, BCTPETUBIIIEr0CsI ¥ Bac, He IaJj Pe3yJbTaToB, BaM CJe-
IyeT coobIuTh 00 aToM paspaborunkam FreeBSD, nanucas nuchbMo B pac-
celnKy FreeBSD-hackers@FreeBSD.org.

Teneps y Bac umeeTcsa 00beM 3HAHUHN, JOCTATOUHBIN AJIA 00CTYKUBAHUS SA1-
pa FreeBSD. Iloiimem majbliiie 1 IOCMOTPHM, YTO MOXKHO CHEJIATE C CEThIO.



PaboTa B cetTun

FreeBSD usBecTHa cBoeil ceTeBOil IPOM3BOAUTENBHOCTHIO. CeTeBOM MPOTO-
koa TCP/IP paspabarwsiBasica B BSD, u umenno BSD umcnonbzoBasia mep-
Byio peanusainuio TCP/IP. HecMoTps Ha KeCTKYIO KOHKYPEHITUIO CETEeBBIX
IpoTOK0J0B B 80-X Tomax IMPOIIJIOro BeKa, 1 0jaromapsa yao0CTBY, THOKO-
CcTU U JubGepaIbHBIM YCJIOBUAM JUIEH3UPOBAHUA, CTeK IPOTOKo0oB TCP/
IP cTan hakTMUeCKUM CTaHIAPTOM.

Muorue coBpeMeHHBIE CHCTEMHBIE AIMUHUCTPATOPHI B II€JIOM 3HAKOMBI
C OCHOBaM# pPabOTHI B CETAX, HO IIPU STOM MMEIOT BeCbMa CMYTHOE IIpej-
CTaBJIeHHEe O BHYTPEHHUX B3amMOCBA3AX. OJHAKO XOPOIIHI CHCTEMHBIN
aIMUHHCTPATOP IIOHKUMAaeT, KaK padoTaeT ceThb. 3HAHUS 00 agpecanuu IP,
CMbICJIE€ CETEeBOM MAaCKHU M OTJINYNN HOMEPOB IOPTOB OT HOMEPOB IIPOTOKO-
JIOB — HEOOXOQMMBIH IIar K oBJaJeHUI0 mmpodeccueii. B aToii riase 6yayT
paccMOTpPeHBbl HEKOTOpble M3 3TuX TeM. I[Jid Hayajga BB AOJIKHBI Paso-
6paThbCs B TOM, UTO TaKOE CeTeBbie YPOBHU.

XoTsd aTa ryiaBa 1 [aeT JOCTaTOYHO o0'beMubIH 0630p TCP/IP, B Heili He pac-
CMaTPUBAIOTCA MHOTOUHMCJIEHHBIE TogpobHoCcTH. Eciiu BamMm Heo0X0AMMBI 60-
Jee ray6okue 3Hanua o TCP/IP, ob6paijaiiTech K TOJICTHIM KHUTaM, IIOCBSI-
IeHHBIM 9T0# Teme. [[/1d Hayaia PEKOMEHAYIO IPOYNTATH 3aMeUaTeJIbHYIO
kuury «The TCP/IP Guide» Yapasza M. Kosuepoka (Charles M. Kozier-
ok) (No Starch Press, 2005).

Jra KHUTA, B yacTHOCTU, oxBaTeiBaeT TCP/IP Bepcuu 4. Ero HaciegHuk,
TCP/IP Bepcuu 6, K MOMEHTY HAIIMCAHUA 9TUX CTPOK elrle He TMOJIYUNJI TOC-
TATOYHO IITUPOKOT0 PACIIPOCTPAHEHU .

CeTeBble YypOBHU

Kakmpiii ypoBeHD pelraeT oupeesieHHbIe 3aJaull B CeTH U B3aUMOJIENCTBY-
€T TOJILKO C BBIMIECTOAITUM W HUIKECTOAIUM ypoBHAMU. M3yuatomniue TCP/
IP wacTo cMmeroTcs, Korja CJBINIAT, UTO MHOTOYPOBHeBasd OPraHU3aIusd
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YIIPOIIlaeT ceTeBbie B3aMMOIeICTBIUS, TEM He MeHee aTo TaK. IIpamo ceifiuac
Ba’KHO B3allOMHUTH, UTO KaKABINl YpPOBEHb B3aMMOJAEHCTBYET TOJbKO
C IBYMS COCEIHUMU YPOBHSIMHU, PACIIOJIOKEHHBIMHY BBIIIIEe U HUKE.

B xkyaccuueckoit fuarpaMme ceTeBBIX TPOTOK0JI0B OSI mpencTasieHo ceMb
YPOBHEIi. ITO MOJHOCTHIO 3aKOHUEHHAA CXeMa, OXBaTHIBAIOIIAs BCE CUTYa-
nuu. OgHako VIHTepHET — 3TO TOJBHKO OHA U3 CUTYAIlWi, U 3Ta KHUTA He
mocBAlleHa padore B ceTu B 06mieM. MBI orpaHIUMMCA OOCYKAEHUEM Ta-
kux cereit TCP/IP, kak MHTepHET U TUINYHBIE KOPIIOPATUBHEIE CETH, II0-
9TOMY OyAEeM paccMaTpUBATh TOJHKO YeThIpe YPOBHS.

dusnyeckmn yposeHb

CamMbIii HUJKHUE ypoBeHb — (pusmuecKkuii. OH oO6pa3oBaH ceTeBOil KapTou
¥ ITPOBOJIOM, OTITOBOJIOKHOM WJIM pamuokaHasioMmM. Kpome Toro, 3TOT ypo-
BeHb BKJIIOUaeT B ce0st KommyTarop (switch), cereroit Koumenrparop (hub)
nian 6a30BYIO CTAHIINIO, IIPOBOJA, MAYIIME K MAPIIPYTU3ATOPY, a TAKKe
OITOBOJIOKHO, COeIUHsIOIIee Ball oduc ¢ TeaedoHHON KomIanuei. Kom-
MyTaTop TejaedOHHONH KOMIIAHWU TaK Ke SBJAETCS YacThIo (DU3UUECKOTO
YPOBHSA, KaK U OITOBOJIOKHO U IIPOBOJIA, COEIUHAIOINEe KOHTUHEHTHI. JI10-
Oble KaHAJIbI CBSI3U SABJSIOTCA YaCThi0 (pu3muecKoro ypoBHsA. C aToro mo-
MeHTa MbI OyJeM HasblBaTh GU3NYECKUH YPOBEHDb NP0o80J0M, XOTs 9TO MO-
JKeT OBITH JII00asi Ipyras cpefa pacIIpocTpaHeHUA NHPoOpMaIuu.

ITOT YyPOBEHDb — CAMBIH IPOCTO AJIA MOHUMaHUA. Kciiu mpoBo He TOBPEIK-
JIeH U COOTBETCTBYET TPeOOBAHUAM, 3a4aBae€MbIM (DUBUUECKUM IIPOTOKO-
JoM, TO meso B muadAmne. Ecam Her, meno Tabak. Bes pusmueckoro ypoBHA
paboTa ceTH CTaHOBUTCA HEBO3MOJKHOI, TOUKAa, KoHel ucropuu. OgHa us
GyHKIUHA MapipyTudaTopoB IHTEepHETA COCTOUT B TOM, UYTOOBI Ipeodpaso-
BBIBATh IIAKETHI IIPU [Iepexojie ¢ (PU3UIeCcKoro YPOBHS OJHOTO BUAA HA (PuU-
3UUYECKHUI yPOBEHb Apyroro Buaa, Hanpumep us Ethernet 8 T1/E1. Ha du-
3UYECKOM YPOBHE OTCYTCTBYET KaKasa-aubo JIOTHMKA, OH He CIIOCO0eH IIPH-
HUMATh PellleHus, Bce, UTO IIepeaaeTcs uepes 3TOT YPOBEHb, MCXOAUT OT
YPOBHA (DM3UUECKOTO IIPOTOKOJIA.

YpoBeHb pu3nyeckoro nporokona

Ha ypoBHe (husnuecKoro IpoTOKO0JIa 1eJI0 CTAaHOBUTCS nHTepecHee. Pusmye-
CKUII MPOTOKOJ obecrmeunBaeT IpeoOpasoBaHue MHMOpMAIUU B (haKkTHUe-
CKUe HYJU U eIUHUIbI, KOTOPhIE IIepefaloTcsa uepe3 (Qu3ndecKuil ypoBeHb
cooTBeTcTBYOIUM o6pasom. Hanpumep, Ethernet ucnossasyer agpeca mpo-
TOKOJIa yIrpasaeHus goctymnoMm K cpemae (Media Access Control, MAC) u mipo-
TOKOJI pa3pelienus agpecos (Address Resolution Protocol, ARP); nisa kom-
MYTHUPYEMOTO COeJUHEHUS UCIOJb3yeTCA MPOTOKOJ «TouKa-rouxa» (Point
to Point Protocol, PPP). B gomosHernre K MOMYJISPHLIM (GU3UUECKUM IIPO-
ToxosaMm Ethernet u PPP, FreeBSD noazmep:xuBaeT u gpyrue IpOTOKOJIHI,
BKJIIOYAS aCMHXPOHHYIO cucTemy nepenaun (Asynchronous Transfer Mode,
ATM), 1poTOKOJI BRICOKOTO YPOBHSA yIPABJEHUs KaHAJOM Iepefadu JaH-
weix (High Level Data Link Control, HDLC) u mpoToKoJ MeXceTeBOro
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oomena naxeramu (Internetwork Packet Exchange, IPX), a Tak:ke Takue
KOMOMHAIINY IIPOTOK0J0B, KaKk PPP uepes Ethernet (PPPoE), KoTopslii uc-
MOJIb3YeTCsI B IIMPOKOIIOJIOCHBIX ceTAX. Haiuume HMOAMEP:KKU BCEX 9TUX
IpoTOKO0JIOB B cucTeMe FreeBSD He o3HauaeT, 4YTO OHA HOAAEPKUBAET 8Ce
¢dusuUecKme MPOTOKOJIbI, KOTOPEIe KOTIAa-I100 NCI0Ib30BaINUCh. Eciu y Bac
UMeIOTCA KaKne-TO HeTUIINYHEIe TpeOoBaHUs, obpamiaiTech K JOKyMeHTA-
uu 1o Bareii Bepcuu FreeBSD, uTo0bI y3HATD, IMOAIEPIKUBAIOTCA JIU TPe-
6yeMbIe TPOTOKOJIEI.

Hexoroprble ¢pusuyecKkre MPOTOKOJIBI UMEIOT PeaIu3aIuu, IOIeP:KUBAIO-
e camMble pasHble pusnueckue ypoBuu. Hampumep, mpotokos Ethernet
MOJKET UCII0Jb30BAThC AJIA Mepefavun JaHHbBIX 0 0MaKCUAIbHBIM, KOAKCH-
aJbHBIM Kabesasam; mo sutoit mape CAT3, CAT5, CAT6, CATT7; mo ounToBo-
JIOKOHHBIM JIUHUAM; Uepes paguosdup u mIOCPeaCTBOM MIOUTOBBIX TOJIy0Oeii.
C He3HAUNUTEJNLHLIMU H3MEHEHUSIMH B ApaiiBepaxX YCTPOUCTB (pU3MUEeCKUHA
IIPOTOKOJI MOJKET MCIIOJIb30BATHCA B JIOOBIX THUIAX JUHUN Iepefadm JaH-
HBIX. ITO OJWH U3 IPUMEPOB, KAK MHOIOYDPOBHEBAA OPTaHU3AIUS IT03BOJIS-
€T YIIPOCTUTH Peain3aIinio CeTeBbIX B3auMoieiicTBuii. [lajsee Mbl TOAPOOHO
oyaem obeykaaTsh mpoTokosa Ethernet kak Hambosiee 4yacTo MCHOIB3YEeMBIH
IJIs1 opraHusanuy pabotse! cucreM FreeBSD B ceTu. Pazo6paBiinchk ¢ IpoTo-
kosiom Ethernet B cucreme FreeBSD, BbI cMoOsKkeTe yIPaBIATh U APYTUMU
IPOTOKOJIAMU, padyMeeTcsd, KaK TOJbKO BbI HAUHETE UX ITOHUMATD!

DusuyecKuit IPOTOKOJ 0O0OMeHnBaeTcsa nHdopmaueii ¢ GusnIecCKuM YPOB-
HEM U CeTeBBIM yPOBHEM (YPOBHEM JIOTMUECKOTO IIPOTOKOJIA).

CeTeBOMN ypOBEHb

«CeteBoii ypoBeHb? PasBe 9T0O He BCS CETh IIEIUKOM? »

Ia, HO ceTeBOIl ypoBeHE Oosee cnenuduueH. OH OTBeUaeT 3a obecleueHUe
CBABY MEXKAY y3JIaMIU CeTH U OTBeuaeT Ha TaKUe BOIIPOCHI, Kak: «['me mc-
KaTh Apyrue y3uabl ceTu?» u «MOMKHO JU COEIMHUTHCA ¢ KAKUM-TO KOH-
KPETHBIM y3JIOM CeTH? ». ITOT JJOTUUECKUII MIPOTOKOJI 0becIeunBaeT HEIPO-
TUBOPEUUBBINA HHTEPDENC JJIA MPOrpaMM, UCIIOJIb3YIOINX CETEBbIE€ COeNM-
HeHUs, He3aBUCUMO OT Tuia ¢usudeckoro ypoBaa. CereBoii ypoBeHb VH-
TepHeTa OCHOBAaH Ha ucoJib3oBanuu mpotrokosa IP (Internet Protocol).
B coorBeTcTBUU ¢ mpoTOKoJIOM [P KaskKIOMy y3Jy CeTHU IPUCBANBAETCA YHU-
KaJbHBIN agpec!, KOTOPHIN HasbiBaeTcsa IP-adpecom, IO KOTOPOMY OH MO-
JKeT OBITh OOHAPY KEeH JIIOOBIM APYTUM Y3JI0M B CETH.

CeTeBoil ypoBeHb B3aMMOJENCTBYET C YPOBHeM (hU3UUECKOT0 IPOTOKO.JIA,
JIeXKAIUM HUXKE, U TPAHCIIOPTHBIM YPOBHEM, JIEJKAIIIM BBIIIIE.

1 ITa, A IOMHIO O CYIIIeCTBOBAaHMY MEXaHU3Ma TPAHCIAINU ceTeBbIX aapecoB (Net-
work Address Translation, NAT), KoTopsIii T03BOJISE€T UCIOJIb30BATh HEYHU-
KanbHble IP-agpeca. NAT — 3T0 IyTh, MOJHBIA XJIOIOT, CIIPOCKUTE JIIOOOT0, KTO
ucnosas3dyer NAT B gocraTouno KpymHbIX Macintabax. Ho maske B ciayuae wmc-
nonb3oBanusi NAT B lHTepHeTe BhI BCce PABHO MMeeTe OAWH UJIU HECKOJbKO
VHUKAJIbHBIX aJ[peCOB.
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TpaHCNOPTHbIV YPOBEHb

TpaHCHIOPTHBI YPOBEHb UMEET [eJI0 C PeaJbHBIMU AAHHBIMU JJI DPeaJib-
HBIX IPUJIOKEHUN U, BO3MOXKHO Jaske, AJId peaJbHBIX Jiofeii. Ha Tpanc-
TOPTHOM YPOBHE WCIIOJIb3YIOTCS TPU OCHOBHBIX IpoTokosa — ICMP, TCP
u UDP.

IIpomoxon ynpasaswujux coobwenuit Humepuema (Internet Control
Message Protocol, ICMP) ynpaBisaeT mepemaueil coobienunii, odbecmeun-
BaIOIMX B3aWMMOJIEMCTBUE MEXKAY y3JaMU CeTU ¢ IpucBoeHHbIMU IP-anpe-
camu. Ecau mpotokoa IP — aT0 cmocod JobpaThes o TpebyemMoro agpeca, TO
ICMP — sT0 cBOEro poja cBeTO(OP U JOPOKHBINA 3HAK, 0003HAUAIOIIIUNA BbI-
e3]] Ha MarucTpasb. B 60oiabmuHCTBE caydaeB mporokos ICMP paGoraer co-
BEPIIIEHHO He3aMeTHO, ¥ BaM HHKOTAA He MPUAETCS BCIOMUHATH O ero Cy-
II[eCTBOBAHUM.

Hpyrue, IMIMTPOKO M3BECTHBLIE TPAHCIOPTHBIE ITPOTOKOJIBI, — 3TO IPOTOKOJ
moabaoBarenabckux aeirarpamm (User Datagram Protocol, UDP) u mpoTo-
KoJ ymupaBienus nepegaueit manHbix (Transmission Control Protocol,
TCP). HacKoJbKO IITMPOKO OHU pacipocTpaHeHbl? CKayKeM TaK, KOMILIEKC
npoToko0B WMHTepHeTa BooOIe HasbiBaeTca TCP/IP. 9T IPOTOKOJIBI
IPEIOCTABIAIOT TaKKWe BO3MOMKHOCTH, KaK MYJbTUILJIEKCUPOBAHUE II0 HO-
Mepy IIopTa U mepenavy I0Jb30BaTeIbCKUX HaHHBIX. UDP — 3T0 UCKJIIOUN-
TeJIbHO TPAHCIIOPTHBIN IPOTOKOJI, IPEJOCTABIAIONINN MUHUMAJIbHEIN 00"
eM BO3MOXKHOCTeH, HeOOXOAMMbIX IJIA Iepemauln JaHHBIX uyepes ceTb. TCP
obecrieunBaeT 60JIee MIMPOKUE BO3MOKHOCTY, TaKHe KaK OIpeJesieHue 3a-
TOPOB ¥ ITPOBEPKY IE€JIOCTHOCTHU.

ITomuMoO 5THX Tpex, CYIIeCTBYET ellle MHOYKECTBO IPOTOKOJIOB, paboTaio-
mux noBepx IP. IlonubIll NepeueHb TPAHCIIOPTHBIX IPOTOKOJIOB, OCHOBAH-
HBIX Ha MexaHusMe [P, moxxHO HaiiTu B (aitne /etc/protocols. 3mech He
ymacTca OTBICKATH IMPOTOKOJBI, He mcmoib3yiomiue IP, takme kax LAT
rKommauum Digital, HO 3mech mepeunciieHo OrPOMHOE YKCJIO IIPOTOKOJIOB,
KOTOpPBIE MOTYT BaM BCTPETUTHCA B peasibHOM Mupe. Hanpumep, 3xech, Kak
TTOKa3aHo HUKe, IPUCYTCTBYIOT HanmboJjee TUINUHBIE 1A VIHTepHeTa mpo-
ToKoJbI IP u ICMP:

Qip ©0 OIp O# Internet protocol, pseudo protocol number
icmp 1 ICMP  # Internet control message protocol

Kaxnas crpora B /etc/protocols cocTouT 13 Tpex OCHOBHBIX IT0JI€eii: Heodu-
nuagbHOe HasBauue @, HoMmep MpoToKoJia @ u ncesgouumel ©. Homep mpo-
TOKOJIa MCII0JIL3YETCs B CETEBBIX 3aIlIpocax I UAeHTUDUKAUU TpaduKa.
Brl yBUAUTE €ro, ecoiu BOCIIOJIB3yeTeCh IIPOTPaMMOIl IepexBaTa IaKeToB
(sniffer) nnu mo KaKUM-I160 IPUUMHAM YIJIIYOUTECH B M3yUEHUE CBOEI ce-
. Kak BugHO U3 pparmMenTa BbIie, IpoTokoa IP numeer Homep 0, a mpoTo-
Koan ICMP umeer HOMep 1 — ecyii He 5TO OCHOBA BCETO CYIIETO, CJIOKHO
IpeACcTaBUTb, UTO MOTJIO ObI OBITH eio! IIporoxkon TCP umeer mHomep 6,
a mpotokos UDP — 17. Kpome Toro, 3/1ech ke MOXXHO BUJEeTh KOMMEHTaPUU
O, B KOTOPHIX IPUBOAUTCA KPATKOE OMMCAHNE KaKJOTO IIPOTOKOJIA.



192 [naBa 6. Pabota B cetn

TpaHCIIOPTHEBIZ YPOBEHb B3ANMOIEMICTBYET C CETEBBIM YPOBHEM, JIE€MKAIIIM
HUXKe, U C IPUIOKEeHUAMHU — BBIIIIE.

MpunoxeHusa

IIpunoskeHuA TakKe ABIAIOTCA YaCThIO ceTh. IIpUIIOKeHU S OChLIAIOT 3a-
TIPOCHI Ha OTKPBITHE CETEBBIX COEAUHEHN, IEPeIaloT JaHHbIE B C€Th, MOJIY-
YaloT JaHHLIE U3 CeTHU 1 00pabaThIBAIOT ATU JaHHLIe. Be0-6poysepsl, KIMeH-
THI 9JIEKTPOHHOM IOYTEHI, cepBephl JSP U T. 1. — Bce 3TO ceTeBble MPUJIOIKE-
Hud. [IpuioxeHns B3anMoeICTBYIOT TOJIBKO C CETEBLIM YPOBHEM U C II0JIb-
3oBarejyieM. IIpo6eMbl Ha YPOBHE MOJb30BATENA 1 BBIIIE JaJ€KO BHIXOLAT
3a paMKH 9TO¥ KHUTHU.!

CeTb Ha npakKTuke

Wrak, BB nMeeTe peAcTaBiIeHNe, KaK Bce paboTaeT B KOMIIJIeKCe, U TOTO-
BBI IBUTATBLCA Aajbliie, npaBuabHo? Her, HempaBuabHo. [JaBaiiTe mocmMoT-
pUM, KakK 9TOT KOMILJIEKC paboTaeT B peaJbHBIX YCJIOBUAX. HeKoTOphIe u3
mocJaeqyIomunx o0bACHEeHUN OyAyT KacaThbCsa MaTepuajia, KOTOpPLIil Oyaer
paccMaTpUBaTHCS B CIAEAYIOIINX IJIaBaX, HO Pa3 YK BbI B3AJINCH 3 UTEHUE
9TOUM KHUTHY, 3HAYUT, Bbl UMeeTe IIPEICTaBJIEeHNE O CETAX, JOCTATOUHOe,
4TOOBI ABUTAThCA faJibllie. Ecu uTo-To 6y 1eT BaM HEIIOHATHO, IepeunTamn-
Te 9TOT pasje ellle pas, Iocje IpouTeHus 9Toi raaswl. (IIpocTo KymuTe
elre OAWH 9K3eMILIAD 9TOM KHUTH, BEIPEKbTEe CTPAHUIILI C TaHHBIM pasje-
JIOM ¥ BKJIEHTe UX B KOHIIE DTO I'JIaBHI.)

IIpenmnosioskum, 4TO MOJB30BATENh, UMEIOMINI MOAKIOUeHe K VHTEepHe-
Ty, X0UeT IIoIacThb Ha Be6-caiiT Yahoo! I 9Toro oH 3amycKaeT cBOl BeO-
6poysep u Habupaet agpec URL.

Be0-0poysep moJIKeH 3HATh, KaK B3aMMOJEHMCTBOBATL C TPAHCIIOPTHBIM
YPOBHEM, JiesKamuM HuKe. Ilociie mpeobpasoBaHMs 3aIIpoca MoJIb30BaTe
B COOTBETCTBYIOIIYIO (hopMy OPOy3€ep MPOCUT TPAHCIIOPTHBINA YPOBEHDb yCTAa-
HOBUTH COeIuHEeHNe ¢ yKkasaunusIM IP-agpecom, ¢ momepom mopta 80. (Ilo-
OOPHUKK TOYHOCTU MOTYT 3aMETUTh, UTO A IPOIIYCTHUJI dTAIl ONpPeIeIeHNs
IP-agpeca mo moMeHHOMY MMeHHU, HO 9TO He TaKoe 60JIbIIIoe OTCTYILIeHHeE,
KOTOPOE TOJbKO YCJIOKHUJIO ObI ITPHMED.)

TpaHCIIOPTHBIHN YPOBEeHb aHAJIN3UPYET 3aIIpoc, IIOCTYNIMBIINI OT 6poy3epa.
ITockoabky npuiioskeHre 00PATUIOCH C 3aIIPOCOM Ha yCTAaHOBJIEHUE COeLM-
"HeHnusa TCP, TpaHCIIOPTHBINI YPOBEHb BBIAEJNAET IJIs 9TOTO COOTBETCTBYIO-
Ve CHCTEMHBIE pecypchbl. 3ampoc pas30bmBaeTcss Ha YaCTH JOIYCTHMOTO
pasmMepa, KOTOpbIe IlepeJaloTcsa HIYKe, CETeBOMY YPOBHIO.

CeTreBoil ypoBeHB He JyMaeT 0 peajbHOM 3ampoce. EMy Bpyuuiu GJIOK JaH-
HBIX, KOTOPBIH OH JOJI’KEH J0CTAaBUTH 110 YKasaHHOMY ajipecy uepes3 VHTep-

1 Eciu MOM HCCJIeLOBaHWA B o0JacTu mepeopMaTUPOBAHUA U IEPEyCTAHOBKU
MOJIb30BATEJIEH IPUHECYT ILIOABI, s 00A3aTeJHbHO OMYyOJIUKYIO IIOJyYeHHbIE pe-
3yJILTATHI.
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"Her. Kak mouTajboH, JOCTABJAIOIINNA NUChMa, HAUYEro He 3Has 00 MX COo-
IEep:KUMOM, CEeTEeBOM ypPOBEeHBb IIPOCTO ylnaKoBbiBaeT maunubie TCP B «KOH-
BEPT» C COOTBETCTBYIOIIUM afapecoM. IlonyuuBiiniicsa 610K TaHHBIX HA3bI-
Baercsa naxkemom. Jlajiee ceTeBoil ypoBeHb IepefaeT MaKeThl HA YPOBEHBb
¢u3MUECKOro IPOTOKOJIA.

YpoBeHb (hUBUUECKOTO MPOTOKOJIA COBEPIIIEHHO HE MHTEPECYET COAEPIKU-
Moe naketa. Ero He nuHTepecyioT Hu IP-agpec, H1 MapIIpyT ABUKEHUA IIa-
Keta. EMy Bpyuusiu 6JI0K HyJIe# 1 eIUHUIL, ¥ OH JOJI'KeH BHITIOJHUTD 3a/a-
HUe II0 JOCTaBKe UX Yepesd ceTb. EAMHCTBEHHOE, O UeM OH 3HAET, — 3TO KaK
BBITIOJITHUTE IIepemauy. ¥ poBeHb (DM3UUECKOTO ITPOTOKOJIa MOMKET J00aB-
JISATHh B MaKeT JOMOJHUTEJIbHY0 MH(GOPMAINIo, KOTopad 0yeT MCI0JIb30-
BaThcA Ha GU3UUECKOM YPOBHE, co3aBas TeM caMbIM kadp (frame). Hako-
Hell, BCe 3TO IlepeflaeTcs ¢ YPOBHA (hM3MUECKOro IPOTOKOJA B IIPOBOJA,
B 9(hup UM OPYTYIO cpely nepegadym HHQOPMAIUH.

dusnyecKuil ypoBeHb IIOJHOCTBHIO JUIIIEH MHTEJLJIEKTa. ¥ POBEeHb (husuue-
CKOT'0 IIPOTOKOJIA IepegaeT eMy II0CJef0BaTeIbHOCTh HyJeil M eIuHUIIL,
a OH mepefaeT UX APYromMy GU3NUECKOMY yCTpoicTBY. OH IOHATHUA HE UMe-
€T, KaKOU ITPOTOKOJI UCII0Jb3YeTCA NI KaK BEIBECTH STU HYJIU U e JUHUITIEI
uyepes KOMMYTaTop, KOHIIEHTPATOP WJN MOBTOPUTENH, HO IPEAIIoJiaraer,
YTO OJUH U3 XOCTOB ABJSAETCA MapPIIPYTU3aTOPOM.

Korma mapripyTusaTop IpuHUMAET OJIOK HyJIeH 1 eIUHUIl, OH ImepeJaeT ux
Ha YPOBEHbB BBIIIe — Ha YPOBEHD (h13MUecKOoro IpoTokoaa. Ha sTom ypoBHe
orb6packIBaeTcsa HHPOPMAIUA O KaJpe U MOJYUYEeHHBIH IaKeT BPpyJaeTcs ce-
TeBOMY YPOBHIO BHYTpHU MapIipyTusatopa. CeTeBoil ypoBeHb MapIIPyTH3a-
TOpa aHAJM3UPYET IIAKeT M Ha OCHOBE MMeIOIeiicsa TabJIuIlbl MapIIpyTH3a-
AU PelllaeT, YTO ¢ HUM JejIaTh gajibiine. Ilociie 9TOro makeT Bpy4aeTcs Co-
OTBETCTBYIOIIEMY YPOBHIO (DU3UUECKOTr0 IIPOTOKOJIA. OTO MOMKET OBITEH APY-
roit uareppeiic Ethernet miau nureppeiic PPP, sexyiuii B muanio T1.

Kaxxabii BHyTpU Apyroro?

Ha, UMEeHHO TaK, OPUTMHAJIBHBIA BeO-3amIpoc ObLT MHKAICYJINPOBAH
B mpoTokoJ TCP. 9ToT 3ampoc B ¢BOIO ouepe b ObLI MHKAIICYJINPOBAH
Ha TPAHCIOPTHOM yPOBHE B IPOTOKO0JI IP 1 3aTeM B pusmuecKuii mpo-
TOKOJI. Bce 9TH 3aroJIOBKY BCTABJSINCH B HAUAJIO U B KOHEIl IEPBO-
HavaJbHOIro 3ampoca. IIpuxoauyioch Ju BaM KOrga-HUOYAb BUAETH
KapTUHKY, I'le MaJeHbKYIO PLIOKY IJIOTaeT pbida mo0OoJbIlle, KOTO-
PYIO B CBOIO OUEepEeIb IBITAETCS IIPOTJIOTUTH PHIOA eIlfe OOJIBIIIEro pas-
Mepa U Tak gajee? dTa KapTHHKA OYEeHb TOUYHO OTPA’KaeT TO, UTO
IPOMCXOIUT B HaIlleM ciayuae. Viu, eciiu XOTHUTE, Kagp MOKHO CPaB-
HUTD C caMOii 60JILITION KOPOOKOil, B KOTOPYIO BJIOKEeHa cepusd KOpo-
00K pasHOTO0 pasMepa U B caMOIi BHYTPeHHEHN KOPOOKe CIIPATAH oA~
pPoK. PasBepHYB OMH IPOTOKOJ, BBl 00HAPYIKUTE IPYTOH.
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Ha nytu gamabiX TUO (GU3UIECKOTO HOCUTEIST MOMKEeT MeHsTbcsda. Hampu-
mep, auuud T1 MoKeT mepeiiTu B OIITOBOJIOKOHHYIO JuHNio DS3, KoTopasa
B CBOIO ouepenb cThikyeTces ¢ auaueit OC192, npoTAaHYTOH IO BCeil cTpaHe.
Biaromaps MHOTOYPOBHEBOM OpraHU3auu 1 a0CTPAKIIAN HU BAIll KOMIIb-
I0Tep, HU BAIIl ITOJIH30BaTENb He 00A3aHbI UTO-IM00 3HATH O TAKUX Belllax.

HocTUrHYB MecTa Ha3HAUEHUs — KOMIIBIOTEPA Ha APYTOMl CTOPOHE COequHe-
HUA, KaIp HauMHAeT OOPATHBIN IIyTh MO CTEKY HPOTOKO0J0B. Pu3nUecKuit
YPOBeHb IPUHUMAET HYJIU U €IWHUIILI U IIepefaeT UX Ha YPOBeHb (husumue-
CKOTO IIPOTOKOJIa. Y POBEHD (DM3MUECKOTO IIPOTOKOJIA OUHUIIIAeT KagPEI OT 3a-
ronoBKoB Ethernet u mepemaer mosyumBINIEECS HaKeThI TPAHCIOPTHOMY
ypoBHIO. Ha TpaHCIIOPTHOM ypOBHE IIAKETHI COOMPAIOTCA B IMOTOK JAHHBIX,
KOTODBIH 3aTE€M HAIIPABJIAETCA IPUJIOKEHUIO, B JAHHOM CJIydae — BeO-cepBe-
py. Ilpuinoxxkenue oOpabaTbIBaeT 3amIpoc M BO3BpAaIllaeT OTBET, KOTOPBIHA
OIIYCKAeTCs BHUB IIO0 CTEKY IIPOTOKOJIOB U OTIPABJIAETCA B CETh, I'lle OHWU,
B CJIyuae HeOOXOIMMOCTH, IIePEIIPhIrMBAIOT YePes3 IPAHUIILI PASIUIHBIX (u-
3MYECKUX ITPOTOKOJIOB. TaKol mpoIrecc rogpasyMeBaeT OrpoOMHBIN 06'eM pa-
60ThI, YACTO TOJBKO JIHUIIb AJIS TOI'0, YTOOBI BbI MOIJIXA HOJYYUTH COOOITIEHE
00 omrnbke «404 Page Not Found» (sampoliieHsasi cTpauuniia He HalifeHa).

ATOT IpUMep HATJISAHO JEMOHCTPUPYET, IIoUeMy MHOTOYPOBHEBAas OPraHu-
3aIusga UMeeT Takoe 0oJbIioe 3HaueHne. Kak bl ypoBeHb 3HAET JUIIID ca-
MoOe HeoO0XoauMoe 00 YPOBHAX, HAXOAAIIUXCS BBIIIE ¥ HUMXKE, [I09TOMY P
JKeJIaHUY MOYKHO MEeHATH IleJible ypoBHU. Korma cosmaercs HOBBIH (usuye-
CKMUI IPOTOKOJI, APYIMM YPOBHSIM HE O 4eM OECIIOKOUTLCHA; CETEBOM IIPOTO-
KOJI IIPOCTO IIepefaeT MPaBUILHO C(POPMUPOBAHHBIN 3aIIPOC Ha YPOBEHD (DHI-
3MUYECKOr'0 IIPOTOKOJIA M OCTABJAET 38 HUM BCIO BHYTPeHHIOI pabdory. Ilpu
IIOSABJICHUU CETeBOI KapThbl HOBOT'O THUIIa HAAO JINIIIb HAIINCaTh /:Lpaf/’IBep AJIA
(pM3UUIECKOT0 IPOTOKOJIA; CTEK CETEBBIX IPOTOKOJIOB, BKJIIOUASA U IIPUIOKE-
HUe, 3leCch poyiu He urpaiT. IIpeacrasbre cebe ApailBep yCTpoiicTBa, KOTO-
poIit ObLIO OBI HEOOXOAWMO YCTAHABIUBATH B Be0-6p0Oy3ep, B KIMEHT dJIeK-
TPOHHOM TOYTHI U B JIOObIE APYyTUe MPUJIOKEHUS Ha BallleM KOMIIbIOTepe,
BKJIIOUAsA BAIlIX COOCTBEHHBIE. TO OBICTPO HMPUBEJO OBl BAC K pas3ouapoBa-
HUIO U CTAJIO ObI IOX0Ke Ha IPBIXKOK C IIaPAaIlIOTOM C HAKOBaJbHE! Ha IIlee.

OBONYHbIE N wecrtHaauaTtepniHblie 3Ha4eHUs

Bynyuu cucTeMHBIM aiMUHUCTPATOPOM, BBl YaCT€HBKO OyAeTe BCTpeUYaTh
TaKue TePMUHBI, KaK 48-0umosulii adpec ninn 18-6umosas cemesasn macka.
§1 yacTo BcTpeuas CUCTEMHBIX AAMUIHUACTPATOPOB, KOTOPHIE TOJIBKO KMBAIOT
¥ yJabIbaloTCA, KOTAA CJABIIIAT HEUTO MOAO0HOe, U IpU 3TOM AyMaioT: «JIla
HEBasKHO, THI IPAMO CKaXKH, 4TO s JOJKEH JeJaTh». K colxanenuio, Mmare-
MAaTHKAa — 3TO HEOT'beMJIEMAas YACTb PA0OTHI, Y BbI 0043AHbL 3HATH JBOMYHOE
ucuucjenue. ITounManue 5Toi 00JIaCTH ABJIAETCA OJHUM U3 IIPU3HAKOB,
KOTOpBIe OTJINUYAIOT J00uTe el oT mpodeccronasioB. Bam He HYKHO Yu-
TaTh 9Ty KHUT'Y, €CJU BhI XOTUTE OCTATHCA JIIOOKUTEIEM.
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Boamo:xH0, BEI yoke 6opmoueTe cede mox Hoc: «Ho s 3uaro sto!» Torga mpo-
CTO IIPOIIyCcTUTE 3TOT padaes. Ho He oOMaHbIBaiiTe ce0sl, €CJIU BbI 9TOTO €11
He 3HaerTe.

Bo3M03KHO, BBI yiKe 3HAETE, UTO KOMIIBIOTED MHTEPIPETUPYET HaHHBIE KAK
HYJIW W €IVWHHUIBI ¥ YTO OHA €IWHUIA WIW OSUH HOJb COCTABJIAIOT ONUH
6ut. Korga mpoToKoJI 3afaeT OUTHI, OH YKa3LIBAET 9TO UKMCJIO COTJIACHO IIPes-
CTaBJIEHUSIM KOMIIbIoTepa. 32-6uToBoe Uncjio umeeT 32 mudpnl, KasKgasa 13
KOTOPBIX MOJKET OBITH IPeACTaBIeHa HyJIeM WX efuHnIei. Bo3aMoKHO, B
yoKe MMeeTe IIPeACTABJICHNE O ABOWUYHBIX OIEPAlUAX, WM OIePaIUaIx
C UMCJIAME N0 OCHOBAHUI 2, KOTOPbIe HABEPHAKA M3YUAJINCh BAMU B CPEJ-
Hel mIKoJe u ObIcTpo 3a0bLinch. [[BomuHaAa cucTeMa — 9TO IIPOCTO APYToi
c1roco0 IIpeACcTaBIeHMs YNCEJI, C KOTOPBIMU JIOAM PAa00TaIOT KaKIbIN JeHb.

Hecarnunasa maTeMaTuKa (unuca ¢ ocHopanueM 10) e;xeJHEBHO UCIIOIb3Y-
eTcd HAMU IPU MOKYIKe MHUIILI WIN AJA IoJAcYeTa OajlaHca UEKOBOU
KHIKKHU. B Hell sageficTBoBaHbl UG pPsI oT 0 10 9. YTOOBI TOJTYUUTH YUCJIIO,
TIpeBRIMIaoINee caMyio 00JIBITYI0 MUDPY, CIeBa K 9Tou rudpe 1odaBisgeTc
Ipyrasi, a TeKyIas CTaHOBUTCA PABHON HYJI0. OTO HMPaBUJIO «IlepeHoca
eIUHUITLI» , KOTOPOE BbI M3YUYMJIM MHOTO JIeT Ha3al U cefiuac MCIoJIb3yeTe
HeOoCO3HaHHO. B ABoMuHOI MaTeMaTuKe eCTh TOJMBKO Mudpsl 0 u 1. YToO®I
TOJIYUYUTDH YKCJO, IIPEBBINIAIONIee caMyio OOJIbINTyI0 TPy, caeBa K 9TOH
nudpe mobaBasgeTcA Apyrad, a Tekyinasa cramoBuTcsa pasuoii 0. Ta ke ca-
Mas JecATUYHAs MaTeMaTUKa, TOJbKO ¢ BOCEMbBIO ITPOMABIINMU IaJIbIla-
mu. B KauecTBe mpuMepa B Taba. 6.1 mokasaHbBI IIepPBLIe HECKOJBKO Jecs-
TUYHBIX YNCEeJI, TpeoOpa30oBaHHBIE B JBOUYHBIE 3HAUEHU.

Tab6ruuya 6.1. JecamuyHble u 080UUHbBLE YUCLA

Jecarudnnie JIBOUYHBIE
0 0

1 1

2 10

3 1

4 100

5 101

6 110

7 111

8 1000

Yucao u3 32 6ur, Hanpumep IP-azgpec, mpeacraBiaseT co00ii CTPOKY U3
32 myneit u equnui,. MAC-aapeca, ncnoab3yembie mpoTokosom Ethernet,
IPeACTaBIAIOT 000t 48-0MTOBLIE UMCIa U COCTOAT U3 48 HyJIel 1 e TUHUIII.

Pagu waTepeca mory samerutb, YTo B UNIX B HEKOTOPBIX CIOydasax HC-
TOJIL3YIOTCA IIeCTHAAIIaATepUYHbIe uncia (Hanpumep, MAC-anpeca u cere-
Bble MacKu). [IlecTHaAIIaTepUYHBIE YKCJIA UMEIOT AJUHY 4 6uTta. J[BonuHOE
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yucyo 1111, B KoTOpoM Bce UeThIpe OMTa IpeicTaBJIeHbl eTUHUIIAMU, 9KBU-
BaJIEHTHO JECATUUYHOMY UYHCIy 15, a 3T0O 03HAUAET, UTO B IIIeCTHAAIIATEPUY-
HOU cucTemMe ncuoab3yoTcs mudpsl ot 0 1o 15. Ceiiuac HeKOTOpbIE U3 Bac,
T4 Ha IBY3HAUHOE YKCJIO 15, KOTOpoe MOJIMKHO IPEeACTaBIATL eIUHCT-
BEHHYIO ITU(PPY, IyMAOT — KaKyI0 TPAaBKY d KYPIO U HeJb3sd JU OPraHu30-
BaTh IOCTABKY TaKOIl 3aMedaTesJbHON TpaBKu cebe. [lyid mpeacTaBiIeHUS
yucea oT 10 go 15 B IIecTHaAIIaATePUYHONM CUCTEME CUUCJIEHUA UCIOIb3Y-
foTcss cuMBOJIBI OT A 10 F. Korza cueT 1oXoguT Ao caMoii 60IBITON MudphI
U HYKHO J0OAaBUTH eIlle efNHUITY, TeKyIad rudpa ycTaHaBIUBaeTCAd PaB-
HOM HYJIIO, a cJieBa HobaBJisgeTcd elle ogHa rugpa. Haopumep, mociemqoBa-
TeJBHOCTh urceJ oT 1 10 17 B IecTHAAATEPUUHOI CICTEeMe BBITVISAUT CJIe-
nyooium oopasom: «1,2,3,4,5,6,7,8,9,A,B,C,D,E, F, 10, 11». Cuau-
MaiiTe 00yBb U cCUMTAliTe Ha MAJIbIlaX, IOKAa He IIoiiMeTe.

IITecTHAAIATEPUYHBIE YKCIa O0BLIYHO ToOMeuaoTcsa npedurcom Ox. Hanpu-
Mep, unciao OxI12 — 3To MIeCTHAAIATePUUHBIN SKBUBAJICHT AECATUUYHOTO
yucyaa 18, torga kak 18 — aTo mpocTto uuciao 18. Eciu 1mecTHagIiaTepuuyHoe
YucJ0 He moMeueHo nmpedurcom 0x, 3HAUUT OHO HAXOJUTCS HA MecCTe, Tle
JOIYCTUMBI TOJBKO INIeCTHAAIIATePUUHEIe yncia, Hanpumep B MAC-azape-
ce. Haauume cuMmBosioB 0T A 10 F 0qHO3HAYHO TOBOPHUT O TOM, UTO UHCJIO
IIecTHAAIATEPUYHOE, HO 3TO He CaMbIi HaAeKHbIM MIPU3HAK, IOTOMY UTO
IIecTHaAAIATEPUYHBIE UKCJIa MOTYT HE COAEeP:KATh IECTHAAIIATePUUHBIX
mudp, Tak JKe KaK MHOTHE JeCATUYHBIE UMCJIA MOTYT COCTOATDH TOJBKO U3
IBOMYHBIX IUQD.

Korga Bl paboTaeTte ¢ IIeCTHAAIIATePUYHBIMHY, JeCATUUYHBIMY U JBOUYHBI-
MU YHCJIaMU, OBLIO GBI JKeJIaTeJIbHO I0Jb30BaThCSA HAYUYHBIM KaJbKYJIATO-
pom. CoBpeMeHHBIE cpelHUE KAJbKYJIATOPHI MMEIOT (PYHKIIUU mpeodpaso-
BaHUA YHCEJ MEXKAY STHMH TPeMs CHCTeMaMHU CUNCJeHHUS, KaK U 0O0JIb-
IIKXHCTBO MPOrPAMMHBIX KAJIbKYJISITOPOB.

BuTbl No bantam

KommnbioTepsl IpenMyIiecCTBeHHO paboTaioT ¢ 6aiitaMu, Iae KasKAbli
CHMBOJI IIpeAcTaBiIeH 8-6UTOBBIM umcioM. EquHCcTBEHHOE UCKJIIOUe-
HUe — CEeTEeBOH CTEK, I'ie BCe CyIlee IPeACTAaBIeHO0 OTAeIbHBIMU OUTA-
mu. Tak, Hanpumep, Gaitn pasmepom 5 merabaiiToB MOKeT HaXO-
IUTHhCA B KOMIIBIOTEPE, MOJKJIIOUEHHOM K CeTH CO CKOPOCTBIO Iepeza-
yn; fagHBIX 10 Meraburtos (6 cekyndy — npum. HayuH. ped). He myraii-
Te ux!

TCP/IP B peTansx

Temneps, KOTma y Bac mMeeTcs HEKOTOpoe IIpecTaBlIeHre 0 TOM, Kak pado-
TaeT CeTh, A IPeJIaraio MoapodHee PACCMOTPETh PealbHbBIHM CeTeBOil MPOTO-
KoJi. [JoMuHUPYIOMINM OpoToKoJa0oM B UuTepHere aBaserca TCP/IP, nanu
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Transmission Control Protocol over Internet Protocol (mmporokos ympas-
JIeHUsA Tepeqadyeil TaHHBIX, PeaJU30BAHHBIN ITOBEPX MEKCETEeBOTO IIPOTO-
koJsa). TCP — 3To TpaHCIIOPTHBIM MPOTOKOJI, Torga Kak IP — aTo ceTeBoii
TIPOTOKOJI, HO OHU HACTOJIBKO IIE€PEILIeINCh MeKIAY co000il, YTO OOBIYHO pac-
CMaTPUBAIOTCA KaK equHOe Iejioe. Mbl HAUHEM PacCMOTPEHME TEeMEI C IIPOo-
TokoJa IP, a sarem nepeiigem k TCP u UDP.

IP-appeca u ceTeBble Macku

IP-agpec — 9T0 YyHUKAJIbHOE 32-6MTOBOE UMCJIO, IPUCBOEHHOE KOHKPETHO-
My ysay cetu. HekoTopble agpeca ocTaioTcsa 60jee U MeHee TOCTOAHHBI-
MU, KaK, HalpuMep, agapeca cepBepoB B MuTtepuere. [[pyrue nuamMeHAOTCA
B 3aBUCUMOCTH OT HTOTPeOHOCTel ceTH, KaK, Hampumep, IP-agpeca, KoTo-
pble BBIZAIOTCA KJANMEHTAM, MoAKJI0YaIuMcsa K HTepHeTyY 0 KOMMYTH-
PyeMbIM TUHUAM cBA3U. OTHeIbHbIe MAIITUHEI B 00ITIeOCTYITHBIX CETAX II0-
ayuaior IP-agpeca u3 HenpepbIBHOTO AUAIla30Ha aIpecosB.

O6beruno IP-agpeca paccMaTpuBamOTCA He Kak 32-0MTOBOE UHCJIIO, a AeJATCA
Ha YeThIpe IPYIIILI 10 8 OUT B KAKJ0M, 1 3alNChIBAIOTCSA B BUE JECATHY-
HBIX YMCEeJI, pa3/ieIeHHBIX TOUKaMu. X0Td 3anuch 192.168.1.1 — aTo TO Ke
camoe, uro m 11000000.10101000.00000001.00000001, wumam ywmcio
11000000101010000000000100000001, Tem He MeHee 3alKCh B BHUE Ue-
THIPEX YKCeJ BOCIITPUHUMATD IPOIITE.

ITpu mogK/IIOUeHNY KOMIIAHUY K VHTepHeTY IIpoBaiifiep BeIfedeT eii 6JI0K
IP-agpecoB. Kak mpaBuo, 3TOT 0JIOK HEBEJIHNK, CKaxkeM, 16 uau 32 IP-an-
peca. Eciin peub uzeTr 0 HeGOJIBIIION I'PYIINE NASHTUYHLIX CEPBEPOB, KOMIIA-
HUSA IOJYUYUT JUIIL HeCKOJIbKO IP-amgpecos.

Cemesas macka oupenenser pasmep 6s0ka IP-agpecoB B JIOKAJIbHOI CETH.
Pasmep 6,10xa IP-agpecos ompe/iesisieTcs CETEBOM MacKoli, UIn, MHaUue TOBO-
p4, ceTeBas MacKa ompefenadeT KoaudecTBo IP-anpecoB, mMeromuxcsa B Ba-
meM pacuopskeHuu. KEcau BBl mMeeTe JaBHee 3HAKOMCTBO C CETAMU, BaM
HaBepPHSAKA IIPUXOAMJIOCH BCTpPeUYaTbCA C ceTeBOi MackKoit 255.255.255.0
¥ BRI 3HAeTe, UTO OHA omuchkiBaeT 6ok us 256 IP-agpecos. Kpome Toro, Bos-
MOYKHO, BHI JaKe 3HAeTe, UTO HEBepPHAs CceTeBas MacKa OyneT mpemaTCTBO-
BaTh HOPMAaJIbHOM paboTe cucTeMsl B ceTu. Celiuac Takue MPOCTHIE CETEBBIE
MaCKU BCTPEUYAIOTCA BCe pPesxe U perke. UTOOBI IOHATH, B UEM TYT JIeJI0, He-
00X0aNMO IIOTPYy3UThCA B uctopuio IP-agpecos. Muoro jer nasan IP-aape-
ca BBIAEJIAINCH OJIOKaMM TPeX PasMepoB, COOTBETCTBYIOIIUX KJjaccy A,
kjaaccy B u kaaccy C. Co BpeMeHeM 5Ta TePMUHOJIOTUSA yCTapesa, HO MbI
BO3bMeEM ee 332 OCHOBY.

Kiaacc A GBI OUeHBb IPOCTHIM: IIEPBOE U3 UYeThIpex unces IP-agpecos ObLIO
(urcupoBaHHBIM. ATeHTCTBO 110 BEIYCKY IP-agpecos B oOpaienue (B Ipo-
oM — InterNIC) morso BeIZenuTh OJIOK ampecoB KJjacca A, cKameM,
10.0.0.0. OcrasBiueca Tpu Yucia Biaageserl MOT Ha3HAuYaTh IO CBOEMY ycC-
MOTPEHUIO0, IIPHU YCJIOBUM, uTo IP-anpeca 6yayT HaunuaThesa ¢ 10. Hampumep,
agpecac 10.1.0.0 mo 10.1.1.255 M03xHO OBIJIO BBIAEIUTH A MH(pOpMAIT-
OHHOTO IIeHTpa, aapeca ¢ 10.1.2.0 mo 10.1.7.255 — nns odpuca B IleTpoiiTe
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u T. 1. Bioku agpecoB KJjacca A moJiyuyajau TOJIbKO OUeHb 00JIbIIIe KOMIIa-
HUU, Takue Kak Ford u Xerox, a Tak:Ke BIUATEIbHBIE aKaJeMUUEeCKHUe Op-
raHU3aluy, CBA3AHHBIE C KOMIIBIOTEDHBLIMU TEXHOJIOTUAMM, TaKue Kak
Maccauycerckuit Texuoaorunuecknit mactutyT (MIT). IIpocmoTpeB cincok
epBOHAYAJbHBIX BJIaJeblleB Kjacca A, MOYKHO YBUIETh, UTO B OCHOBHOM
9TO yueOHbIe 3aBeleHIs, UMeBInue 00Jblnoe Bausuue B 80-x romax mpo-
IIIJIOTO BeKa.

B 6sokax xknacca B puKcrpoBaHHBIMY OBLIN IIePBBIE ABa U3 UETHIPEX UM-
ceJ, cocraBaamomux IP-agpec. Biaok aapecos kjgacca B mor BeITIAIETH, HA-
npumep, kaxk 172.16.0.0. Kaxawrit IP-agpec, ncmoIb30BaBIINiiCS BO BHYT-
peHHeli ceTu, HaunHAaJca ¢ 172.16, a Mo cBoeMy YCMOTPEHUIO MOYKHO OBIJIO
HasHaAYaTh IIOCJeIHMe ABa umcja. MHoOrme KOMIAHUU CPeAHEro pasmepa
moJsryuniu 6JI0K agpecoB KJacca B.

ITomo6uBIM OGpasom B 0J0Ke KJjacca C pUKCUPOBAHLI IIepPBbIe TPU UMCJIA
agpeca. OOBIUHO TaKkue OJIOKH IIOJyYaayd MajeHbKue KoMnauuu. IIposaii-
Iep yeayr MuTepHeTra BBIAENAS HOMEp, momobHbi 198.22.63.0, u mpeno-
CTaBJISAJ BJIALEJbIy 0JIOKA BO3MOXKHOCTDh HA3HAUYATH IOCJIEeIHEe UNCJIO Ka-
JKJIOTO azpeca.

Takasa cxema mpuBoguIa K pactpaunBanuio IP-agpecoB. MHOruUM MeJKUM
dupmam He HYKHBI O6b17TH 256 IP-agpecoB, a MHOTHEe KOMIIAHUM CPEIHETO
pasmepa 3aHuMaJIn 0oabiire 256, Ho MmeHbIIe 65 000 agpecos B 6JI0Ke KJac-
ca B. I moutu HuKOMY He TpeboBaauch Bce 16 MUIIMOHOB agpecoB us 6J10-
Ka KJjacca A. OgHako OBIJI0 IPUHSATO TaKoe pellleHne, u go oyma MHTepHe-
Ta TaKoe II0JIo:KeH1e BcexX ycrpauBajo. Torma, B 80-x rogax, IeTu XOTEIU
IIPOCTO MOUTPATH C KOMIIBIOTEPOM, TEIlePh K€ OHU MEeUYTAIOT O CBOEM COOCT-
BEHHOM caiiTe 9JIeKTPOHHOM KOMMEPI[UU. OTO MIPUBEJIO K YBEJIUUEHUIO I10-
TpedHocTu B IP-agpecax.

Ceromua IP-anpeca BBIIENAIOTCA BMeCTe C npe@ukrchoil daurnoil (prefix
length), 3HaueHUe KOTOPOIi oTAesseTca oT IP-ampeca CHMBOJIOM CJlIULG
(slash). Brox IP-agpecoB Mo:keT BRIMJIAAETb Tak: 192.168.1.128/25. Ilo-
IoOHasA 3amKUCh MOXKET OBITh HE OUeHb IMMOHATHOM, HO JeJIaeT BO3MOYKHBIM
0oJiee TOHKOE JieJIeHre KJIAacCOB aapecoB. VI3BeCTHO, UTO KaKJ0€e U3 YeThI-
pex umucea B IP-agpece coctout u3 8 6ut. IIpu mcroap30BaHUM KJIACCOB
«(PUKCUPOBAHHBIM» CUMTAETCS OIPEIEeIeHHOE KOJIUUYECTBO OUT — UX HEJb-
35 U3BMEHUTH B JIOKAJBbHOU ceTu. Afpec K1acca A nmeeT 8 GUKCUPOBAHHBIX
our, kaacca B — 16 6ut u Kiaacca C — 24 6ura.

B mpusenenubix mpumepax IP-aapeca TOro mam MHOTO KJjacca He OBbLIN
IpeAcTaBJIeHBI B IBOMYHOIL (hopme, U A He OyAy 3aCTaBJIATDL BAC BHIMIOJIHATH
9T0 mpeobpasoBanue. Oguaxko o IP-agpecoM ciiefyerT IOHUMATH CTPOKY
U3 IBOMUYHBIX UucesJ. B agpecax JIOKAJIbLHOM CeTH MOMKHO M3MEHUTDH OUTHI
B IIPaBO# YacTU KaKIOT0 aapeca, HO He OUTHI B JeBOU yacTu. EuHCTBEH-
HBIA BOIIPOC, KOTOPBIN OCTAJIOCHh BBIICHUTD: «I'e mpoxoAuT rpaHuUIa, Ko-
TOpas OTAEJNAeT IIPAaBYIO 1 JIeBYI0 yacTu? » HeT HUKaAKMX OIPUYUH, IO KOTO-
PBIM JJIMHA KaXKI0i YyacTHu agpeca OoJKHA ObITh KpaTHOU 8. IIpedurcHas
IJWHA — 3TO IIPOCTO HEKOTOPOe KOJMUYECTBO (DMKCHUPOBAHHLIX OMTOB. 3a-
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nuchk /25 o3Hayaer, YTo GUKCUPOBAHHBIMU SABJIAIOTCA 25 OUT, TO €CTh Ha
onuH 6UT 00JbIlle, ueM B agpece Kjacca C. B aToM ciyuae B agpece MOKHO
U3MEeHATH Iocaenuue 7 o6uT. B caenyroreil 3anucu GUKCHPOBAHHbBIE OUTHI
IpeACcTaBJIeHbI eMUHUIIAMU, & U3MEeHAeMbIe — HYJISIMI:

11111111, 11111111. 11111111, 10000000

11111111 - sTo yucamo 255, a 10000000 — 128. Takum ob6pasom, maHHAaA
ceTeBasd Macka npuobperaet sup 255.255.255.128. Bce ouens nmpocto, ec-
JIX MBICJIUTH ABOMUYHBLIMU KaTeropuamMu. C TBOMYHBIMY YMCJIaMU BOBCE He
00s3aTeIbHO paboTaTh KaKIblil NeHb, HO TeM, KTO He IIOHMMaeT 0a30BbIe
KOHIIENIIUY IBOUYHON MaTeMaTHUKH, Ipeodpa3oBaHue YKuces U3 TBOUUHON
¢GOopMBI B IECATUUYHYIO KasKeTCs COBEPIIeHHO HEIMOHATHBIM. B xome mpak-
TUYECKOI AesTeJIbHOCTH MOYKHO HAYYUTHCS BUAETH MECATHUUYHBIE UMCJIa
B JIOTUYHOU JBOMYHOMN 3aICH.

Yro sT0 03HauaeT Ha npakTukre? IIpexx e Bcero, 6;10xku IP-agpecos BhIaes-
I0TCA B KOJIMUECTBe, KpaTHoM 2. Ecii nsMenssieMbIMU ABJISAIOTCA 4 OUTa, TO
BO3MOXKHEI 16 ampecos (2x2x2x2 = 16), a ecau 8 our, To (28) 256 IP-aapecos.
Ecau Kro-1m60 roBopur, uto goctymHo 19 IP-agpecos, To 60 pedb HUAET
o pasgensemoii cetu Ethernet, m1u6o BricKazamHOe yTBEPIKIEHUE OIITMO0YHO.

Hepenko moxxHO yBumeTh IP-agpec xocTa BMecTe ¢ eTo ceTeBOi MacKoii, Ha-
npumep 192.168.3.4/26. Takas dhopma 3anucu COMeP:KUT BCI0 mHPOPMA-
M0, HEOOXOAUMYIO IJIS IOAKJIIOUEHNA KOMIILIOTEpa K JIOKAJLHOMN CeTH.
(ITouck 111034 IO YMOJYAHUIO — 9TO yiKe Apyras mpobJema, HO, KakK Ipa-
BUJIO, aJipec IILI03a HaXOAUTCS JIMOO B cAaMOM Bepxy, JinbOO B cAaMOM HU3Y
IranasoHa aJapecos.)

BbluncneHune ceTeBbIX MAaCcoOK B AeCATUMHOM Buge

IIpeobpasoBanme 13 JeCATUYHON (POPMBI B IBOMUHYIO 1 0OpATHO He BCerma
JIOCTaBJAET YAOBOJIBCTBUE. ITO HE TOJBKO HEYJOOHO, 3TO eIlle YBeJINUNBaeT
BE€POATHOCTH AOMYCTUTH OIMMUOKYy. Ciiegyiomnias XUTPOCTL IMO3BOJUT BaM
BBIUMCJSATH CETeBble MAacCKM, OCTaBasCh B PaMKax NEeCATUYHONU CUCTEMBI
CUUCJIEHUA.

IIpe:xme Bcero Hy»XHO BBISICHUTD, CKOJIbBKO peaJbHbIX IP-aapecos ecTh B Ha-
auuuu. ITo ymcygo Oymer KpaTtHo 2. IlouTm Bcerma KOJHMYECTBO aapecoB
MeHbIre 256. V3 uncia 256 HYXHO BBIUECTH KOJUUECTBO aJpPecoB, MMEIO-
IUXCS B HAJIUYUHU, U TTOJYUYUM ITOCTIeIHee YKUCJIO0 ceTeBo MmacKku. IIpu aTom
BCe eIlle HeoOXOAMMO YMETh OIpeHessaTh pasMepsl ceTu. Ecau mpeamosio-
JKUTB, uTo IP-anpec umeer Bua 192.168.1.100/26, BBI JOIKHBI TOHUMATD,
yTO0 3anuch /26 — aT0 26 GUKCUPOBAaHHBLIX OUTOB, miu 64 IP-agpeca. Bars-
HHUTe Ha mocJenuee uncio B IP-agpece — 100. KomeuHo, oHO HaXoauTcA He
B nHTepBaJie Mexxkay 0 u 63, a B mHTepBase Mmexay 64 u 127. [Ipyrue XocTsl
aToro 6sioka umeloT IP-agpeca or 192.168.1.64 no 192.168.1.127, a cere-
Bas MacKa umeeT Bup 255.255.255.192 (256 — 64 = 192).

B sToM MecTe s JOXKEeH 3aMeTUTh, UTO CeTeBbIe MAaCKU YaCTO 3aIIMCLIBAIOTCST
B IIIeCTHAIIIaTePUYHOM BHe. ¥ BaC MOYKET BOBHUKHYTE JKeJaHue OPOCUTh
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Bce, KaK 0e3HaZle;KHOe [eJI0, HO YIIPOCTUTh JKM3Hb BaM IIOMOKeT Tabj. 6.2,
B KOTOPOIl IPUBOJATCS CETeBble MACKHU 1 KOJMUYECTBO JOCTynHLIX IP-ampe-
COB 114 ceTell /24 U MeHBbIIIe.

Tabnuya 6.1. Cemeavie macku u IP-adpeca

IIpeduxc | Ionunaa |decaruunasa IMecraagumaTepuuynas | [locTynHbie
MackKa MackKa MackKa IP-agpeca

/24 00000000 255.255.255.0 OxFFFFffoo 256

/25 10000000 255.255.255.128 OxFFFfff80 128

/26 11000000 255.255.255.192 OxFFffffco 64

/27 11100000 255.255.255.224 Oxffffffel 32

/28 11110000 255.255.255.240 OXFFFFfffo 16

/29 11111000 255.255.255.248 (OSARARARE: 8

/30 11111100 255.255.255.252 Oxfffffffc 4

/31 11111110 255.255.255.254 Oxfffffffe 2

/32 11111111 255.255.255.255 OXFFfFffff 1

Heuncnonb3yemsble IP-appeca

Teneps BBI HOHUMAaeTe, UTO 00bEINHSIET ceTeBblie MacKu u IP-agpeca u uTo,
HampuMep, 3anuch /28 moapasymeBaer 16 IP-agpecos. K coxkameHnuio, He
Bce azpeca B 0JIOKe MOKHO MCI0JIb30BaTh. IlepBoIii IP-agpec 610Ka — aTO
Homep cemu (network number). OH TpenHa3HAYeH Jisd BHYTPEHHETO
yIOpaBJeHUS CeTEeBbIMHU PecypcaMu.

B mr060it rpynne IP-agpecoB mociiegHMit HOMED ABJIAETCA WUPOKOBEW,A-
meavHuiM adpecom (broadcast address). Cornacuo cuenudukanuu IP, kax-
Iasi MallliHa B CETH JOJ’KHA OTKJMKATHCA Ha 3aIIPOC, ITOCHLIAEMBbIH 11O 9TO-
My agpecy. Taxkas BOSMOYKHOCTS II03BOJISET IPOBEPATH JOCTYITHOCTD aipeca-
TOB U BBISICHATH, KaKkue IP-anpeca ucmoab3yioTea B cetu. Hampumep, B Tu-
MUYHO# ceTu /24 MUPOKOBEIaTeIbLHBIHN afapec 6yaeT UMeTh BUI: X.V.Z.255.
B koume 90-x rozoB oTIpaBKa IaKeTOB IO INTMPOKOBEIATEILHOMY agpecy
TpUMeHsIach IPU OpraHusanuy atak Ha cetu. Ceituac aTa BO3MOYKHOCTE OT-
KJIfoueHa B OOJIBIITMHCTBE OIIEPAITMOHHBIX CHUCTEM U CETEeBBIX YCTPOICTB.!
B cucremax BSD mommep:KKy IITMPOKOBEIaTeJIbHON ampecanuy MOIKHO
BKJIIOUUTH C IOMOIIIBI0 YCTAHOBKY mapameTrpa net. inet.icmp. bmcastecho B 1.

B n11060M coryuae nuHTep(delicy Helb3s Ha3HAUUTD II€PBLI 1 mocaenuunii IP-
azpeca ceTH, He BbI3BAB IIOsBJIeHNE IIpodeM. Pasuble cucTeMbl IT0-Pa3HO-
My pearupyioT Ha aTu npobaembl. Ho Mo:kHO monpoboBaTh, IprueM KeJa-
TeJILHO MOCJIe OKOHYaHUA pabouero JHsS, NHAUYe BaM IPUIETCS PaCcCKasbl-
BaTh 9Ty UCTOPUIO yaKe Ha Apyroii pabore.

1 3a uCKJIOYEHVWEeM MHOTUX IPUHTEPOB, II0 OIPeAeJIeHHLIM IpUYrHaMm. Pasme-
maiiTe CBOM IPUHTEPHI 38 MEXKCETEBBIMU d9KpaHamu!
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MpuceoeHue IP-appecos

Mo:kHO0 6110 OBI HOAYMATh, YTO KaXKIbIM KOMIbIOTED B ceTu umeeT IP-ax-
pec, HO 9TO He Bcerga BepHo. IP-agpeca nmpucBamBarwTCA KaKIOMY CETEBO-
My uHmepgeiicy. BolbIINHCTBO KOMIILIOTEPOB UMEIOT €IMHCTBEHHBIH ceTe-
BOIT nHTep(delic, T0TOMY /I HUX 9Ta pasHUIlla HecylnecTBeHHa. OmTHAKO,
€cJIU B KOMIIBIOTEDE NMEETCS HECKOJIBKO CETEBBIX KapT, TO KaMKI0H 13 HUX
npucBauBaerca cBoii IP-anpec. C 1pyroii CTOPOHBI, MOKHO IPUCBOUTH HE-
cKoabKO IP-anxpecoB oqHOMY ceTeBOMY MHTeP(EICY, NCIOIb3Y s ICEBJOHM-
Mbl. HampoTus, B HEKOTOPHIX KOHMUTYPAIIUAX MOYKHO CBA3aTh HECKOJIBKO
CeTeBBIX KapT C eIMHCTBEHHBIM CeTeBLIM MHTepdelicoM, TaB KOMIbIOTEDY
eIUHCTBEHHBIN BUPTYyaJbHBIN UHTEP(eENiC, HeCMOTPA HAa MMeIIeeca KOJIN-
YECTBO CETEBBIX KapPT. XOTS 3T PA3JAUUNA ABIAIOTCA HE3HAUNTEIbHBIMU,
0 HUX CcJIeyeT ITIOMHUTD TPY BLIACHEHUY BOSHUKAIOIIUX TPOOJIEeM.

ICMP

IIpomoron ynpasaswuwux coobwenuit HMumepnema (Internet Control
Message Protocol, ICMP) — 510 cTangapTHBIH CII0CO0 mIepeaaun nHPoOpMAa-
AU O MapIIPYyTaX W COOOIIEHUH 0 JOCTYIHOCTU ceTu. TaKue MHCTPYyMeH-
ThI, KaK ping(8) u traceroute(8) ucmoansyior ICMP nasa c6opa HeoOXomu-
MbIX cBefenuii. IIporokoa ICMP meobxonum mjid obecHmeueHUs HaIesKa-
mieli IPOM3BOAUTEIbHOCTH CETH, HO HeKoTopble Buabl ICMP-coobiennit
MOTYT HCIIOJb30BATHCA 3JOYMBIIIJIEHHUKAMU AJIA IOJYYeHUS MTOIOJHU-
TeJbHBIX CBeleHUU o ceTu. Ecam BaM Heo6XOAMMO OJIOKMPOBATEH TpahuK
ICMP mo npuumnHaM, CBI3aHHBIM ¢ 00ecIieueHreM 6e30ITaCHOCTH, BbI JOJIK-
HBI TeJIaTh 3TO BBIOOPOUHO.

UDP

IIpomokoan nonvszosamenvcrkux Oeiimazpamm (User Datagram Protocol,
UDP) — 9TO OCHOBHO# TPaHCIOPTHLIN IPOTOKOJI IIepefaun JaHHBIX, pado-
TAIOIIUH ITOBepX IIpoTokoJa IP. B HeM He mpeaycMoTpeHa BO3MOXKHOCTE 00-
paboTKu OIMKUOOK, OH 00/I1ajaeT MUHUMAJIBHBIMUA BO3MOKHOCTAMU IIPOBEP-
KU IEJIOCTHOCTH 1 He MMeeT HUKAaKO 3aI[UThI OT OTePU AaHHBIX. HecMoT-
pa Ha 3Tu HepocTaTKu, UDP ABIseTCs HEIJIOXMM BBIOOPOM [JIs IIepefaun
HEKOTOPBIX BUJOB JaHHBIX, 1 MHOTHE CIYKOBI THTEepHeTa UCIIOIB3YIOT ero0.

Korga xoct mepegaer nanabie mo UDP, ox He 3HaeT, JOCTABJIEHBI JIU OHU IO
MecTa HasHaueHus. Korga xoct moayuaeT ganHbeie mo UDP, ou mpocTo mpo-
CIAYINIUBAET CeTh W NMPUHMUMAET BCe, UTO U3 Hee mpuxoxuT. [Iporpamma,
npuHuMampinaa gagaeie 1o UDP, He MOMKeT IPOBEePUTDH, OTKYJa MPUIILIN
ot gaHHble. XoTa nakersl UDP BKIIIOuaioT B ce0si afpec OTIPAaBUTEIIS, ero
sgerko noagenats. Ilo atoit mpuuurne UDP masbiBaroT mpoTokosioMm 6e3 yc-
maHosseHus coeduteHus (connectionless) MM IPOTOKOJIOM 0e3 YCmaHos-
JleHus cocmosarus (stateless).

ITouemy Torga ncmouasdyercsa UDP, eciu oH 001afaeT TakKMHI HeJOCTATKA-
mu? Ipunoxenus, ucrnoabsymoinue UDP, yacTo caMmu peann3yioT MeTOLbI
00paboTKU OIINO0K, KOTOPELIE MOTYT He COBIAAATh C METOAAMMU, IIPEeSOCTAB-
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TCP

JSeMBIMHU II0 YMOJIYAaHUIO TaKuMHu IpoTokosamu, kak TCP. Hampuwmep,
mpocThie KAueHTcKue 3anpockl K DNS mokHBI nMeTh TaliM-ayT He 6oJiee
HECKOJbKUX CEKYH[, B IPOTUBHOM CJydae 3TO OyZeT BbI3BIBATH Pasapaske-
HUe y ImoJib3oBaresisa. Tanim-ayT nisa coegunenuit TCP cocraBisieT nBe Mu-
HyTHI. IIOCKOJBKY peaKkIiua Ha HeyAauHble 3ampockl K DNS moikHa ciaemo-
BaTh KaK MOYKHO OBbICTpee, To 3arrpockl K DNS oTIIpaBIAIOTCA 110 IPOTOKOIY
UDP. B cayuasx, korga cepsep DNS mosiKeH OTHPaBIATH OOJIBININE 00h-
eMbI JaHHBIX (Hampumep, mepegada nHGOpMaIuU O 30HaX), OH IePEeXOAUT
Ha mcioJsb3oBaHue mporokosa TCP. [lia mepemaund MOTOKOBBIX HAHHBIX,
KaK B cJyudae ¢ BUAEOKOH(pEPEHIIUIMU, TaKiKe MCIOJb3YeTCs IIPOTOKOJ
UDP. Ecsu 651 mOTePs HECKOJIbKUX MTUKCEJIeH Ipy mepefaue KAapTUHKY BU-
IeoKOoH(pepeHIInY B peaJbHOM BpPeMEeHU BBLI3hIBAJIa MOBTOPHYIO Iepenavy
MTaHHBIX, 9TO IPUBOAMUJIO OBLI JUIH K Ieperpyske cetu. Heinb3a BepHYTHCA
HA3a] BO BPeMEH! ¥ BOCIIOJHUTL HEJOCTAIOIINe YUaCTKNU KapTuHku! AHa-
JIOTUYHBIMHU IPUUYNHAMU 00bACHACTCA IIpuMeHeHne npoTtokoaa UDP npak-
TUYECKU BCEMHU UCIOJIb3YIOIMMU €0 CeTEeBbIMU MPUI0KEHUIMU.

UDP - 310 Tak:Ke MPOTOKOJI oOMeHa delimazpammami, B TOM CMBICJIE, UTO
KasKIbIN mepefaBaeMblii OJIOK JAaHHBIX ABJSETCA CAMOJOCTATOUHBIM 1 3a-
KOHUEHHBIM 1 BOCIPHUHHMAaeTCsS KaK OTHAeJbHBIN 0yioK. IIpm sTom camu
IPUIOXKeHUA, nucnoab3yiomniue UDP, uale Bcero He CUMTaOT OJNHOUYHBIE
naxeTsl UDP 3aBepllleHHBIM 3aIIpOCOM, KaKOBBIMU OHU BOCIPHUHUMAIOTCS
cerbio. IIpororos TCP monuocThio oTanuaercsa or UDP.

ITpomoxon ynpasnenus nepedaueir 0annwvix (Transmission Control Proto-
col, TCP) oGiamaer TakuMU 3aMe4YaTeJIbHBIMU OCOOEHHOCTSAMM, KAK KO-
pexknus OImmMOOK UM BOCCTAHOBJIEHWE JaHHBIX. lIpmHMMarIias cToOpoHa
IOJI’KHA IOATBEPAUTDL HOJyUYeHUe KasKIOro IIaKeTa, B IPOTUBHOM CJIydae
OTIpPAaBUTENL OyAeT MOBTOPATHL Iepenauy HEMOATBEP:KAEHHBIX IIaKeTOB.
ITpunoxxenus, ucmnoabsymwoinue TCP, Bupase o:XuaaTh HaAeKHOU mepena-
yn gaHHbIX. B otauume ot UDP, nmporokos TCP HasbpIBalOT HPOTOKOJIOM
¢ ycmaHosaeHuem coedunernus (connected).

Kpowme Toro, TCP aBisercsa nomokosvim IPOTOKOJIOM, TO €CTh IIPU €ro uc-
TOJIb30BAHUY €IMHCTBEHHBIN 3aIPOC MOXKET OBITH pa30UT HA HECKOJIBKO Ce-
TeBBIX ITaKeToB. HecMOTpPs HA TO, UTO OTIPABUTEJb MOJKET IIOCHLIATE ITaKe-
THI 110 TIOPAAKY, OOUH 3a APYTUM, IPUHUMAIOIIASI CTOPOHA MOYKET IIOJY-
YaTh UX B MHOM MOPAAKE MU BooOIIe B parMeHTHpPoBaHHOM Bue. IToaTo-
My IPUHHMAOINAs CTOPOHA MOJIKHA CIeAUTh 3a TeM, KaKhe YacTHh OHa
TOJIyYaeT, U BBITIOJHATH UX COOPKY AJA OpPraHu3alliy HOPMAJLHBIX ceTe-
BBIX B3aUMOJEHCTBIUIA.

IBa xocTa, ucmoabayiomiue TCP gia obMeHa TaHHBIMU, TOJMKHBI OPTaHU-
30BaTh MEXKAYy cO000# KaHaJ, II0 KOTOPOMY OyAYT IlepefaBaTbCA HaHHBIE.
ITepBoiii XOCT 3ampaIiuBaeT OTKPHITHE COeIUHEHN A, BTOPOI XOCT OTBeUaeT
Ha 9TOT 3aIIPOC, U TOJBKO IIOCJIE dTOTO IIEPBHIM XOCT HAUYMHAET Iepenavy
JAHHBIX. JTOT IPOIECC HABBIBAETCA MPOUHbIM pyKonoxcamuem (three-way
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handshake). Ilonpo6HOCTH Ha JaHHOM dTale HAaC He MHTePecyIoT, HaM JocC-
TATOYHO 3HATDH, UTO TO MPOUCXOAUT. AHAJIOTUUHBIM 00Pa30M II0 OKOHYA-
HUY Tepefayuy CUCTEMBI JOJIMKHBI BHIIIOJIHUTh HEKOTODbIE NeHCTBU S, YTOOBI
3aKPHITh COeJUHEHNE.

IIporokon TCP 06BIYHO MCHOJB3YETCS TAKUMHU IIPOTpaMMaMM, KaK IIPO-
TpaMMBbI 3JIEKTPOHHOUM MmouThl, FTP-KaumeHThl U Be6G-Opoy3ephbl, MO ITOH
IpUYNHE ]I ITPOTOKO0JIa OBLIN BEIOPAHbI HanbojIee YHUBepCcalIbHbIE MHTEP-
BaJILI TAaM-ayTOB U Ha00p QYHKIITMOHAIHLHBIX BO3MOKHOCTEM.

TpaHCI'IOpTHbIe MPOTOKOJ1bl cJieayloLliero nokojeHns

Ogxuoii naTepecHoi ocobeHHoCcThI0 FreeBSD 7.0 sBiasdeTcs moamep:x-
Ka IIPOTOKOJa YIpaBJeHHA Mepeladueil IMOTOKOB HaHHBIX (Stream
Control Transmission Protocol, SCTP). 3To TpaHCIOPTHBIN IIPOTO-
KOJI CJIeYIOIero MOKOJIeHNA, padpaboTaHHBIN IJIA mepefadul CJI0MK-
HBIX IOTOKOB AaHHBIX. Peanusanusa nporokosa Bo FreeBSD cnoncu-
poBanack komnauueit Cisco Systems, koTopas, 1o Bceii BUINMOCTH,
paccMmaTpuBaJjia CBOOOZHO pacipocTpausemyio cucremy FreeBSD
KaK OJMH U3 JYUIIINX CIIOCOO0B BHIBECTH JaHHBIN IPOTOKOJ B MUD.

Kak npoToKosnbl B3aMMOAenCcTBYIOT MeXay cobom

CTeK ceTeBBLIX IIPOTOKOJIOB MOYKHO CPAaBHUTH C CeMbell, cuasinei 3a obe-
IeHHBIM CTOJIOM. POACTBEHHMKH mHepeAaroT OJoga apyr apyry. ®usuue-
ckuit mporokoJ (ARP, B cayuae ucnosnb3oBauusa Ethernet) mossossier ysu-
IeTh BCeX CUOAIIUX 3a 3TUM cTojioM. IIpoTokos IP BhIZenseT KasKIOMy
CBOE MECTO 3a CTOJIOM, KpOMe TpPeX IOHLIX ILIeMAHHUKOB, IPUCEBIINX Ha
crameiiky NAT. IIporoxkos ICMP mpemocrasiasier MH(POpPMAIIUIO O Map-
mIpyTusanuu, Hanpumep: «CaMbIil KOPOTKUH TYTh K TOPOXY — 3TO IOIIPO-
cuTh gAnomKy Kpuca mepenats ero Bam» . IIporoxkoa TCP Becrymaer B ur-
DY, KOT[Ia BBI IepeiaeTe KOMY-TO GJII0/I0, ¥ OH NOJIKEH cKasaTh: «Cnacubo»
mpekJe, ueM BbI oTiycTuTe Tapenky. Hakoner, mporokos UDP mamomu-
HaeT OPOCOK pyJiera TeTyiike BeTTy, KoTopasa MoKeT OBITH IOIMAaeT ero, a
MOJKeT OBIThH OH OyzeT moiiMaH cobaKoii, caendArieii 3a obexatomumu. ([a,
BOCKPECHEIe 00eIbl B MOeIl ceMbe IIPOXOAAT TOopasfo MHTEpecHee, YeM B
OOJIBLIITMHCTBE APYTUX CEMEId.)

nOprI TPAHCMNOPTHOro NPOTOKOJ1a

Brr Korpa-HUOYAL 3aMedasyd, YTO KOMIIBIOTEPHI MMEIOT CIUIIKOM MHOTO
noptoB? M=l cobupaemcs 1o6aBuTh B cniucok noptsl TCP u UDP. ITopmut
MPAHCNOPMHBLX NPOMOKOJ06 II03BOJIAIOT OJJHOMY CepBePY IIPeJOCTABIATH
pPa3JIMYHBIE CETEBBIE YCIYTU IIOCPEICTBOM €JUHCTBEHHOTO TPAHCIIOPTHOTO
IIPOTOKOJIa, 00ecrieunBas BO3MOYKHOCTh OPIaHU3aI MHOYKECTBEHHBIX CO-
eIMHEHUH MeXKIY KOMIbIOTEPAMMU.
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Korpga samyckaercss mporpaMma-cepBep, OHA MOAKJII0UYAETCA K OJHOMY WU
6oJiee JOrMYeCKUX MOPTOB. JlormuecKuii HoMep MOpTa — 3TO IMIPOCTO YKCJIO
ot 1 1o 65535. Hammpumep, IMOYTOBBIE CEPBEPHI IPUHUMAIOT COeIUHEeHUSI Ha
nopty TCP ¢ momepom 25. Kakawiit maker TCP uiu UDP, mocrymnaromnimii
B CHCTEMY, UMeeT I0Jie, KOTOPOe COAEP:KUT HOMep mopTa AocTaBKu. Kaik-
IBII BXOAAIIWI 3alIpOC IIOMEUEeH HOMEPOM IIOPTa, KyJa OH MOJI’KEH OBITh
JocTaBiyieH. Eciiu BXOAANIINI 3alIPOC MPUXOAUT HA HMOPT ¢ HOMepoM 25, oH
mepefaeTcs IIOUYTOBOMY CEPBEPY, OKUAAIONIEMY 3aIIPOCHI Ha COeAVMHEHUA
HA 9TOM IIOpPTe. JTO 03HAYAET, UTO PA3HBIE IIOPTHI MOTYT OOCIYKUBATHCA
Pa3HBIMHU IIPOTpaMMaMU, KJINEHTHI MOTYT B3aMMOIENCTBOBATH C cepBepa-
MU Ha Pa3HBIX IIOPTaX, U HUKTO He IIyTaeTCd, KPOMe CUCTEeMHOT'0 a[MUHM-
crparopa.

daitn /etc/services COLEPIKUT CINCOK HOMEDPOB MOPTOB U CEPBUCOB, KOTO-
pble ¢ HUMHU acconmupoBaHbl. [louTu J1000i cepBUC MOXKHO 3aIllyCKaTh Ha
TIPOM3BOJBLHOM IIOPTY, HO TAKUM 0OpasoM MOXKHO COUTH C TOJKY ApPyTrue
XocThbl lHTEepHETa, KOTOPELIE IBITAIOTCSA COeOUHUTHLCSA C Ballleil CCTEMOIA.
Ecim KTo-TO mBITAETCS OTIPABUTH BJIEKTPOHHYIO MOUTY, €ro mporpaMmma
aBTOMATHUYECKU IILITAETCS COeIUHUTHLCS ¢ ITopToM 25 Ballei cucreMsbl. Ec-
JIA Cay:K0a 5JIeKTPOHHON MOUTHI padoTaeT Ha IIOPTY ¢ HOMepoMm 77, a BeO-
cepBep Ha mopTy 25, BBl HUKOTJA HE CMOJKETe IIOJYUYUTH CBOIO BJIEKTPOH-
HYI0 IIOUTy, a Balll BebG-cepBep HauHeT mojydyaTh cumaMm. Popmar daiiaa
OUYeHb IIPOCT — OH COAEPKUT BCETO MATh KOJOHOK:

Oqotd ®17/Otcp Oquote O#Quote of the Day

Jra sanuch OnuChIBaeT cayx0y qotd @, Koropas paboTaer Ha IMOPTY C HO-
mepoM 17 @ nporokosia TCP ©. Ira cay:x0a n3BecTHA TaKiKe IO Ha3BAHM-
em quote @. B mocJieqHell KOJIOHKE COAEePIKUTCA KoMMeHTapuii ©, Gojee
TOAPOOHO ONMUCHIBAIOIIUNA CIY:KOY, B YACTHOCTU 37]6Ch TOBOPUTCS, UTO HAa-
3BaHme gotd mpoucxoauT oT aHrauiickoro «Quote of the Day» (umurara
nus). Ciy:x0aM ONpHUCcBaMBaIOTCA OOHU U Te yKe HoMepa MOPTOB JAJIS IIPOTO-
koJsioB TCP u UDP, nake HecMOTPA HA TO, YTO OOBIYHO OHU MOT'YT UCHOJIb-
30BaTh TOJIBbKO OJMH IPOTOKOJ, HAIIPUMED, CO CIY:KO0i qotd cBa3aHBI ITOP-
Te1 17 /tcp m 17 /udp.

Muorue nmporpaMMbI YUTAIOT /etc/services, YTOOBI BHIACHUTH, K KaKOMY
HOPTY ocyIecTBUTh NpuBA3Ky (bind to), a KIueHTCKUe IPOrpaMMbl UNTA-
IOT /etc/services, YTOOBI BBISICHUTH, K KAKOMY IIOPTY 00paIiaThCsa AJIA yC-
TaHOBJIEHUA cOoefMHEHNUA. UTOOBI BEIHYANUTL CEPBEP UCIIOIb30BATH NPYTOi
OPT, HAJI0 OTPELAaKTUPOBATDH 9TOT (haiiya 1 COOOIIUTE cepBePy, KaKOI MOPT
cJenyeT UCIIOJIb30BaTh.

ITomo6HO BceM ApyruM CTaHAapTaM, comaep:kuMoe aiina /etc/services He
asisiercsa gormoit. Cinysx6a sshd 00bruHO 3auumaer mopt 22/tcp, OgHAKO 110
PasHBIM IIPpUYMHAM A 3aIycTU ee Ha moprax 23 (telnet), 80 (HTTP) u 443
(HTTPS). ITogo6HbIe n3MeHEHUA 3aBUCAT OT IIPOTPAMMBI, 3a7efiCTBOBAH-
HO IJISI IPEIOCTABJIEHUS TOTO NN NHOTO cepBuca. IIpumepsl nCII0Ib30Ba-
HHUSA TaKOTO IIOAX0aa MBI OyIeM paccMaTpuBaTh B riiase 15.
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3ape3epBupoBaHHbIe MNOPTbI

ITopTtel npoTokog0oB TCP u UDP ¢ nomepamu 1024 1 HuXKe Ha3bIBAIOTCA 3a-
pesepsuposanHvimy nopmamu. OHU 3ape3epPBUPOBAHBI IJIS KJIIOUEBBIX
cay:k0 uHppacTpykTypbl IHTEpHETa, Takux kak DNS, SSH, HTTP, LDAP
U IPYTUX, KOTOPbIE AOJIMKHBI IIPEIOCTABIATHCS TOJbLKO CUCTEMO 1IN ceTe-
BbIM aaMuHUCTPaTOpoM. ToBKO IIporpamMmsbl, 06JIagaoIne TPUBUIET -
MU cyleproJjbsoBaTress (root-level), MoryT npuBsisbIBATHCS K 3ape3epBU-
poBaHHLIM HopTaM (IIOpTaM ¢ HuU3KuMu Homepamu). Ilorb3oBaTe b MOKeT,
HAIpuUMep, 3alyCTUTh UTPOBOI cepBep Ha OLHOM K3 IIOPTOB C BHICOKUMU
HOMEpPaMU, eCJI IMMOJUTHUKA 0e30IIaCHOCTH CHCTEMBI JOITyCKaeT 3T0, HO HAa-
3HaUeHe KOMIIbIOTePa UTPOBBIM CEPBEPOM OTJIMYAETCSA OT HACTPOUKYU O(pI-
IraJbLHOT0 Beb-cepBepa, JOCTYIIHOTO BeeM KenatoruM! IIpuBsasKa mopTos
K 0a30BBIM IIPOTOKOJIAM CJIOBHO BhICeUeHA Ha KAMEHHBIX CKPMIKAIAX.

IIpocMoTpeTh M NBMEHUTH 3ape3ePBUPOBAHHBIE IIOPTHI MOYKHO C IIOMOIIIBIO
napameTpoB sysctl net.inet.ip.portrange. reservedhigh u net.inet.ip.por-
trange. reservedlow.

Muorue ugacto AYMAKOT, 4TO €CJu 6]:1 MOMHO 6BIJIO 3alIpeTUTh IIPaBUJIO
«IIPUBA3KHU TOJIBKO IIPX HAaJIMYNU IIPDAB CYIIEePIIOJIb30BaTeJIA» , 3TO IIOBBICHU-
Jio GBI CTEIeHD 3AIUIIEHHOCTH CUCTEMbI — B KOHIIE KOHI[OB, €CJIU IIPUJIO-
sKeHUe OyeT paboTaTs He ¢ IpaBaMu root, a ¢ mpaBamMu OGBIYHOTO IIOJIb30-
BaTeJis, pa3Be 9TO He MOBBICHJIO OLI 0e30IIacHOCTh crucTeMbl? B melicTBu-
TeJbHOCTH OOJIBIIINHCTBO IIPOrPAMM, HNCIIOJIL3YIOINX 3ape3epPBUPOBAHHBIE
IIOPTHI, 3allyCKAIOTCA C IIPHUBUJIETHUAMM II0JIb30BaTeJA I'OOt, BBIITOJIHAIOT
IPUBA3KY K IIOPTY, a4 3aTEM IIOHMKAIOT CBOU IIPUBUJIETUU IO YPOBHA CIIe-
UaJbHO CO3JAHHOTO II0JIb30BaTeJA, KOTOPEIH obJagaeT ellle MeHBITUMU
OPUBUJIETUSAMU, UeM OOBLIUHBINA II0OJIb30BaTeb. OTH IIPOTPaMMbI paspada-
ThIBaJUCh TaK, YTOOBI 3allyCKaTbCA C IPUBUJIETUAMM CYIIEPIIOJIb30BaTeNIAd,
1 9acCToO BeayrT 0865{ nHaye, Korjga ux 3allyCKarT C IPDUBUJIETUAMMN 00OBIUHO-
ro moJib3oBaTessi. HekoTophle MporpaMMel, Takue Kak Be6-cepeep Apache,
HaIIM1CaHbI Tak, ‘ITOﬁLI cpa3dy 3aIllyCKaTbCda C IIPUBUJIETUAMMU O6I>I‘IHOI‘O
MOJIb30BaTeIsd, HO APYTUe He MPeayCcMaTPUBAIOT TAKON BOZMOYKHOCTH.

Ethernet

Ethernet apaserca manbosiee MONyJIAPHBIM HOCUTEJIEM B KOPIOPATUBHBIX
¥ JOMAIITHUX CEeTAX U ABJSIEeTCA HamboJjiee TUIINUYHBIM HOCUTEJIEM JJIS CUC-
TeMm FreeBSD. Ethernet — sro o6iasa ceTh; caMble pasHbIe KOMIILIOTEPHI
MOTYT HOAKJIIOUATbCA K OXHOI 1 Toi sKe cetu Ethernet u Hanpamyio Bzau-
MOJAEMCTBOBATD IPYT C APYyroM. ITO ogHO us npeumyinectB Ethernet mepen
Ipyrumu ceteBbiMu mpoTokosamu. Oguako Ethernet manaraer orpanuue-
HUA Ha GU3UUIECKUEe PACCTOAHNUA MEKAY CUCTEeMaMM, II09TOMY 3TOT IPOTO-
KOJI IIOAXOAUT TOJIBKO IJId O(DMCOB, BHYTPEHHUX CeTel XOCTUHI-IIPOBanIe-
poe (co-location facilities) u gpyrux cpaBHUTEIBHO HEOOJIBIIINX CETEH.

Ha mporsiikeHnn MHOTHX JieT IJid peanusanuu Ethernet npumensiiocs MHO-
0 PasInUYHBLIX (PU3NUECKUX HocuTeeii. Buljao Bpems, Korga 00JbIITINHCTBO
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rabemeii Ethernet mpeacrasiasam coboil TOMCTHIN KOAaKCHANBHBIN KabeJb,
acerogHs B GonbinumHCTBe cereili Ethernet zamelicTBoBaHBI CPaBHUTEIBHO
ToHKHUe Kabenu kareropun 5 (CATH) ¢c BoceMblo TOHKMMHY ITPOBOJIaAMU BHYT-
pu. Ethernet mosxH0 peannsoBaTh 10 OITOBOJIOKHY WX Uepes3 Pamsrodpup.
B pamMkax Halmero pasroBopa Ipenmnojaoxum, uro Ethernet B ganmom ciry-
yae peanusoBana mo Kabemaro CATH — ceromusa sTo HamboJiee pacipocTpa-
HeHHBIN HocuTesib. HezaBucuMO OT TOTO, KaKoil (D3UUECKUA HOCUTEIDb UC-
mosb3yeTcs, Teopus Ethernet or aToro He MeHsieTcsa — He 3a0bIBaiiTe, UTO
dusuuecKuil ypoBeHb AJIA HAC JIUITH aOCTPaAKITUA.

MpoToKkonbl n annapaTHoe obecneyeHue

Ethernet — sTo mupoxosemarenbubiii (broadcast) IpoTOKOJ — KaKIBIH I1a-
KeT, IIOCBLIAEMBIN II0 CeTU, MOKET JOCTABJIATHCA HAa KaMKIYyI pabouyio
crannuio. (O0paTuTe BHUMaHNE Ha OTOBOPKY «MOJ)Cem» — HeKOTOpPhIe YCT-
poiictBa Ethernet orpannunBaioT BO3MOMKHOCTh IIpHeMa TAKUX IIINPOKOBE-
I[aTeJbHBIX ITOCBLIOK.) [[paiiBep ceTeBoi IJIAaTHI HA TOM I MHOU paboueit
CTAHIIUYU OTAEJAET JaHHbIe, TpeJHAasSHaAUeHHbIe IJISI 9TOT0 KOMIIbIOTepa, OT
BCeX OCTaJILHBIX IIepeJaBaeMbIX ImakKeToB. II000UYHEBIN a()(eKT ITNPOKOBe-
maTeabHoi cymiaocT Ethernet — Bo3aMoKHOCTE MOACAYIINBATE TPAPUK,
npenHa3HAUEHHBIN AJIA IPYTUX KOMIBIOTEPOB CETH. XOTA TaKas BO3MOK-
HOCTh OUeHb IOJIe3HAa IPU AMaTHOCTUPOBAHUYU HEIIOJIANOK, OHA J0OABJISIET
XJIOIOT C TOUKY 3PeHUs 0e30MMacHOCTH: IIepeXBaT NapoJjs — TPUBHAJIbHAA
omeparnua B cTapbix ceTax Ethernet. Yacts cetu Ethernet, rae Bce xocThI
MOTYT HAaIPAMYIO B3aMOIeHICTBOBATE APYT C IPYTOM, He mpuberas K yCay-
raM MapIIpyTus3aTopa, HasbiBaeTca domenom koaausuil (collision domain),
WU Ce2MEeHMOM.

Cermentsl Ethernet coeguusaroTes Mex 1y co00M ¢ IIOMOIIBIO CETEBBIX KOM-
MYTaTOPOB UM KOHIeHTPaTopoB. Konuenmpamop (hub) Ethernet — aro
IeHTPAJbHAS YACTh AllllapaTHOr'o0 o0eclieueHus, 00eCIeUnBAIOIIero (PU3u-
yecKoe coegquHeHne yerpoiicts Ethernet. Ou mpocTo ocyiecTBasieT nmepeasi-
pecaruio u nepecbLIKy nHopmaruu yposusa Ethernet mesxay yerpoiicTsa-
MM, KOTOpbIe K HEMY IOAKJIIOUeHEI. Bech nmocrynariuii tpadpur Ethernet
KOHIIEHTPATOPHI IepeapecyioT KaKAoMy IPUCOeIUHEHHOMY XOCTY U IPY-
TUM KOHIIEHTpaTopaM. A KaKIbIil XOCT OTBeUaeT 3a (puIbTpanuio HesKera-
TeJbHOTO Tpaduka. ITo Tpasuuouubiii Ethernet.

Kommymamops. B 3HAUUTEJHHOI CTEINEHU BBITECHUJIUW KOHIIEHTPATOPHI.
KomMmyTaTop mpemocTaBisieT yCOBEPIIEHCTBOBAHHBIN CIIOCO0 COeAMHEHUS
ycrpoiicte Ethernet, mpu KoTopomM cKopocTh mepeiaum AAaHHBIX B CETH
Ethernet yayumaercsa sa cuer orcnesxkuBanusa I[P u MAC-angpecoB Bcex o~
COeIMHEHHBIX YCTPOHCTB U IepeHaIlPaBJIeHNA TaKeTOB TOMY YCTPOMUCTBY,
IS KOTOPOTO OHM IpenHasHaueHbI. [IOCKOMBKY Kaxkabiii xocT Ethernet
UMeeT OTPAaHWYEHHYIO IPONYCKHYIO CIIOCOOHOCTb, KOMMYTAaIUa CHUYKAET
HArpy3Ky Ha OTAeJIbHBIE CUCTEMEI 32 CUET OTPAaHWYEHUA 00beMa JaHHBIX,
mepeAaBaeMbIX KayKJAOMY YCTPOMCTBY.
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OTKa3bl KOMMYTaTOPOB

Ciyuaerca Tak, 4YTO HECMOTPA Ha HAJIEKHOCTb YCTPOUCTB, BBIITYCKAEMBIX
rommnaHueir Cisco, KOMMYTaTOPhl MHOTAA BBIXOAAT U3 CTPos. HexkoTopnie
IMOJIOMKHY BUIHBI Cpasdy, KaK, HAIPUMep, KOTAa M3-II0J KPBIIIKY mpudopa
BaJINT TAMHCTBEHHBIN YePHBIA AbIM. [[BIM mepecTaeT uaTH, a Ipubdop mpe-
KparraeT paborarhb. [pyrue moJIOMKM He TaK OYEBUIHBI, M HA TEPBBIN
B3IJIA[ CO3AeTCs OIyIlleHne, YTO KOMMYTAaTOP B MOPSIKe.

Kaxaprii mpous3BOAMTEN I KOMMYTATOPOB CaM peIllaeT, KaK yCTPOMCTBO
JIOJI’KHO pearupoBaTh Ha BCEBO3MOKHBIE OTKa3bl. JINOO KOMMYyTaTOp IIpe-
KpalllaeT mepegauy HaHHBIX, IOKA K HEMy He OyIeT MPOSBJIEHO JOJMKHOE
BHUMaHUeE, JU00 OH IBITAETCS IPeNyIPeIUTh aJMUHUCTPATOPA U IPOIOJI-
JKaeT Iepegavyy MakeToB, XOTh KaK-HUOYAb. Ecaiu BbI IPOU3BOAUTEIND, BAII
BBIOOD BIIOJIHE OUEBHUEH — IIPUOOP HOJIKEH paboTaTh, MyCTh XOTh KOoe-KakK,
6saromaps 9TOMY y MOKYIIaTeJsa JasKe He IOABJIAETCS MBICIH, YTO BaIllu
KOMMYTATOPbI HUKYa He TOAATCA. ITO 03HAUAET, YTO KOMMYTATOP HAUM-
HaeT JeliCTBOBATH KaK KOHIIEHTPATOP M HUKTO MOMKET Jake He IoJo3pe-
BaTh 00 a3ToM. I110X0 37ech TO, UTO €CJaM BBl pPACCUMTHIBaeTe HA KOMMYTAa-
TOpP, KaK Ha OJHO M3 CPEJICTB, IPEJOTBPAIAIONINX YTEUKY CeKPEeTHON MH-
dopmaruu, Bac KIAeT padouapoBaHue. B Moeil mpaKTHUKe He pas CAy4YaInuCh
IIOJIOMKH KOMMYTATOPOB, IIO3TOMY 0CO00 HE YAHBJIANUTECH, €CJIU ITO IIPO-
M30HAeT U C BAMU.

VcranoBKa 1 MCHOJIb30BaHUE cepBepa syslog (riraBa 19) momoskeT yMeHb-
IIIATh 9TOT PUCK. ATOT CEPBEP HE CMOKET IIPEeLOTBPATUTE ITOJIOMKY KOMMY-
TATOPOB, 3aTO OH IIOMOXKET IPUCIYIITNBATHCS K UX yKaJI00aM.

CKopoCTb U ABYHanpaBieHHas nepepayva paHHbIX B Ethernet

IlepBomavansrao Ethernet mogmepskmBajl CKOpPOCTh mepefayud BCEro B He-
CKOJIBKO MeTabuT B CEKYHIY, HO CO BpeMeHeM OH CTaJl MOAMeP:KUBATh CKO-
pocTH B JeCATKM ruradbur. B GOJILIIMECTBE CIyyaeB MCIIOJb3YIOTCS CKOPO-
ctu 10/100 merabut B cekyuay (Mbps). Eciiz Ha ceTeBoli KapTe mMeeTCs Ha-
KJelika ¢ Hagmnuchio 10/100 Mbps, aTo coBceM He 3BHAYUT, UTO OHA B JEHUCT-
BUTEJBHOCTH CIIOCOOHA MPONYCKATh AAHHBIE C TAKOW CKOPOCTHIO, — MHE
MPUXOANIOCH BUAETh ceTeBble KapThl ¢ moMeTKoi 100 Mbps, KoTophie ensa
poraruBaiau qo ckopoctu 10 Mbps, u rurabutHble KapThl, KOTOPbIe HAUMHA-
Ju «3agbpIxaThesa» Ha ckopocTu 100 Mbps. BoJsbiioe sHauenue nuMmeer Kaue-
CTBO CETEeBOU KapThl, €CJIM BaM HYKHA BLICOKAs CKOPOCTh, U He MeHee Bask-
HO KaueCcTBO CAMOI'0 KOMIILIOTEPA, KOTJa PeUb UAET O BEICOKMUX CKOPOCTSX.

Takad xapakKTepuUCTUKa, KaK duplex (Iymiaekc, IByHaIpaBjeHHAas epeaa-
4a), OImpenessieT — MOYKET JIM CeTeBasA KapTa BBIMIOJHATH IPUEM U Iepegavdy
IaHHBIX ogHOBpeMeHHO. Coenmuenue Tuna half-duplex (monmynyniexc, om-
HOCTOPOHHSAA IIepefada) 03HAYAeT, YTO B KaXKIbIA KOHKPETHBLI MOMEHT
BPEMEHM ceTeBasi KapTa MOJYKET BBINOJHATL JU0O TOJBKO IpueM, Judo
TOJIBKO IIepefavyy JAaHHBIX — OHA He B COCTOSAHUY BEIMOJIHATEL 00€ OlepaIuu
onHOBpeMeHHO. B ciyuae coemuuenus fullduplex (MoJaHBIN AyHIeKC) Ipu-
eM ¥ IIepefada JaHHBIX MOT'YT OCYII[ECTBIATHCA OJHOBPEMEHHO.



208 [naBa 6. Pabota B cetn

MAC-agpeca

Kammgasa cereBaa xapra Ethernet mmeer yHMKaAILHBIA HAEHTHU(PUKATOD,
uiau MAC-adpec (Media Access Control — yupasienne gocTyom K cpeze
nepenaum maHubix). MAC-aapec — aTo 48-6uTHOE YmMCI0, KOTOPOe MHOTIA
HasbIBaioT adpecom Ethernet. Korga omHa cucrteMa XodeT mepegaTh AaH-
Hble apyroii uepes Ethernet, oma cHauajia mOCBLIAET IMIMPOKOBEIATEIb-
HBIU 3aIIpocC, CYyTh KOTOPOT'O MOKHO BbIpa3uTh Tak: «Kakoit MAC-agpec ot-
BeuaeT 3a oToT IP-agpec?» Eciu xXocT oTBeuaeT, OTIIpPaBJIsieMble JaHHBIE
moMevaioTcss B cooTBeTcTBUM ¢ ero MAC-aapecoM. ITOT IpoIlece N3BECTeH
Kak npomokxoJ paspeuienus adpecos (Address Resolution Protocol, ARP).

ITonyuuth mamabie u3 Tadauilbkl ARP B cucreme FreeBSD mMo:kHO ¢ moMo-
b0 KoMaHABI arp(8). OGBIYHO ee 3aIIyCKaIOT KaK arp -a, YTO IO3BOJISIET
yBuzets MAC-agpeca u mMeHa BCEX XOCTOB B CETH:

# arp -a

gw.blackhelicopters.org (192.168.3.1) at 00:00:93:34:4e:78 on fxp0
[ethernet]

sipura.blackhelicopters.org (192.168.3.5) at 00:00:93:¢c2:0f:8c on fxp0
[ethernet]

Jror ructunr nHpopmanuu ARP HaswiBaeTca mabauyeit ARP niu mabau-
ueit MAC. (Tepmunabsl MAC u ARP uacTo ucmob3yioTesa KaKk B3aumMo3aMe-
HsJeMBbIe, TOATOMY He HYXKHO OECIIOKOUTHCS 110 3TOMY IToBoAY.) B aTom mpu-
Mepe xocT gw.blockhelicopters.org numeer IP-anpec 192.168.3.1 u MAC-an-
pec 00:00:93:34:4e:78, a MOAKJIIOUNUTHCA K STOMY XOCTY MOKHO Yepe3 MH-
Tepdeiic fxp0.

Ecau MAC-anpec mokasaH Kak incomplete (HEIOJHBII), YCTAHOBUTH COEIU-
HeHMe C XOCTOM He yaacTcsa. B aToM ciryuae He00XOAMMO IIPOBEPUTH (husuue-
CKUI YPOBEHb (IIPOBOJ), YAAJIEHHYIO CUCTEMY 1 KOH(PUTYpPAITNIO CUCTEMBI.

Hactpouka nogknioyeHus K Ethernet

IIpexx e ueM HpUCTYIIATh K HACTPOMKE CUCTEMEI IJIA JoCTyIa K cetu Ether-
net, y Bac JOoJIKHA MMeThbcA ocHOBHAs mHpopMmanua ob IP-agpece. Eciu
B CETU UCIIOJIb3yeTCA IPOTOKOJ TUHAMUUECKOM HACTPOMKY KOH(pUTrypanuu
xocra (Dynamic Host Configuration Protocol, DHCP) u Bain KoMmmoboTep
SABJISIETCA KJIMEHTOM 9TOU CJIYKObI, BBl IPOCTO MOJI’KHBI MCIIOJIHL30BATh €€
IJIS JOCTYIIa K CeTH, KakK M JII000H Apyroi KianeHT. Eciiu KoMIbIoTep Urpa-
€T POJIb cepBepa, AJIA Hero OoJbIlie mogxoauT cratudeckuit IP-aapec. ua
KaskJ0oro cepBepa HeoOXOAMMBbI:

e IP-aapec cepBepa
e (CereBasa Macka 1Jis aToro IP-agpeca
e JP-agpec 1nurio3a 1o yMOJYaHUIO

Boopy:xuBmincs aToit mH(opMaIlueir, BbI CMOYKeTe IMOAKJIIYUTH CBOIO CHUC-
TeMy K ceTu ¢ momoInbio komauz ifconfig(8) u route(8).
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ifconfig(8)

Yruaura ifconfig(8) BLIBOAUT CIMCOK ceTeBBIX MHTEPDEHCOB KOMITLIOTEPA
¥ II03BOJISIET HAaCTpauBaTh nx. HauueM ¢ ucciefoBauus COIUCKA nHTepde-
COB B CUCTeMe, KOTOPBIN BeIBOAUT KoMaHaa ifconfig(8) 6e3 aprymeHTOB:

# ifconfig
Ofxp0: flags=8843<@UP, BROADCAST, RUNNING, SIMPLEX, MULTICAST> mtu 1500
options=3<RXCSUM, TXCSUM>
inet ©198.22.63.43 netmask @Oxfffffff0 broadcast 198.22.63.47
ether ©00:02:b3:be:df:f5
media: @Ethernet autoselect (10baseT/UTP)
status: @active
r10: flags=8802<BROADCAST, SIMPLEX, MULTICAST> mtu 1500
options=8<VLAN_MTU>
ether 00:20:ed:72:3b:5f
media: Ethernet autoselect (10baseT/UTP)
status: ®no carrier
©100: flags=8049<UP, LOOPBACK, RUNNING, MULTICAST> mtu 16384
inet 127.0.0.1 netmask 0xff000000

ITepBslii ceTeBoit mHTEep(deiic B cuucke — fxp0 @, niau sTo ontmcanue MepBoit
ceTeBOIl KapThl, AJIA YIIPABJIeHUA KOTOPOI McHob3yeTcsa apaiisep fxp(4).
Crpanuiia pykosoactBa fxp(4) coobirtaer, uTo 2TO ceTeBassi Kaprta Intel
EtherExpress PRO. Hasee cienyet pAl OCHOBHBIX CBeIEeHUI 00 9TOM Kap-
Te @, BKJIouas caoBo UP, KoTopoe coolIitaer, 4To Kapra Jaubo ys:xe pabora-
eT, aubO IIBITaeTCAd BKJIIOUUTBCA B pabotry. Ianee caemyer IP-ampec
198.22.63.43 ©, mpuCBOEHHEIII 3TOMY HHTEep@eNcy, W ceTeBas MacKa
Oxfffffff0 @ (uam 255.255.255.240, cormacuo tabua. 6.2). 3mech Takxe
npuBogutcsi MAC-aapec © u cxkopocts coenuaenus @. Haxownern sanuce
status coolIaeT, 4TO JaHHAS CeTeBasA KapTa akTuBHA @: KabeJb IOIKJII0-
YeH ¥ TOPUT UHANKATOP MOAKIIOUCHU .

Ins Bropoi ceTeBoil KapThl rl0 yTuauTa He BHIBOAUT HUUYETO HOAOOGHOTO.
KatoueBbIM (haKTOPOM 31€eCh ABJIAETCA OTCYTCTBUE HECYIIETO curHasa (no
carrier) ®: xabeyb He IOAKJIIOYEH ¥ UHANKATOP He TOPUT. ITa KapTa He uc-
OJb3yeTCs.

ITocnenuuii cerepoit marepdeiic o0 © — aro metepoit maTepdeiic. [lanHomy
uHTepdeiicy Ha J0O60M KoMIObIOTepe mpucBamBaetrcsa IP-agpec 127.0.0.1.
ITOT aapec HCIOJL3YeTCA AJIs OPTaHU3AIMKM B3aMMOAEHCTBUS CETeBBIX
OPUJIOKEHU, UCIIONHAIONINXCSI HAa OSHOM M TOH Ke MaIllmHe. JTO CTaH-
IapTHBIA IIPOrPAMMHBIA MHTepQeiic, KOTOPBIA He CBA3aH C KAKUM-JIU0O0
annapaTHBIM oOecirieueHreM. He mbITaliTech yaIaauTh IETJIEBON HHTep(deiic
WJIU IPUCBOUTH eMy apyroil IP-agpec — B 3TOM ciiyuae MHOTUE IIPUJIOXKE-
HUA He cMOryT paborath. FreeBSD noaaep:KkuBaeT u Apyrue IporpaMMHBIE
uHTepdelicel, Takue Kak disc(4), faith(4), gif(4) u mEHOTHE ApPYyTHE.

HasHaueHue IP-agpeca nHtepdency

B mpomecce ycTaHOBKE CHCTeMbl BBIIIOJIHSAETCA HACTPOIKa BCeX CeTeBBIX
KapT, UMeIOINXCsA B KOMITbIoTepe. Eciiu B Xo/ie YCTaHOBKY OBIIN HACTPOEHBI
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He BCe CeTeBble KapThl WJIU €CJIU YiKe II0CJie YCTAHOBKY ObLIM YAAJeHBI CY-
I[eCTBYIOINEe 1IN J00aBJIeHbl HOBbIE CeTeBble KapThl, yruauTa ifconfig(8)
mo3BoJUT npucBouTh IP-agpeca cereBbiM KapTam. CeTeBoii KapTe HE0OXO-
IuMo npucBouTh IP-azpec u ceTeByio MacKy.

# ifconfig interface-name IP-address netmask

Hanpumep, npeamoaosxum, uto ceTeBoit Kapte fxp0 HEOOGXOIUMO IIPHUCBO-
uth IP-agpec 192.168.1.250 u ycTaHOBUTH ceTeBYI0 MacKy 255.255.255.0;
B 9TOM CJIyuae He00XOAMMO 3ayCTUTh TAKYI0 KOMAaH/Y:

# ifconfig fxp0 192.168.1.250 255.255.255.0

CeTeByI0 MACKy MOKHO YKa3bIBATh B TOUEUHOM HOTAIINM, KAK 9TO CAEJIAHO
BBIIIIE, WU B IecTHagnarepuunom dopmare (Oxfffffff0). Ho, moxkamnyii,
caMbIii MPOCTOI CIIOCO0 COCTOUT B TOM, UTOOBI YKa3aTh MAacKy uepes CHMBOJI
cJaIia;

# ifconfig fxp0 192.168.1.250/24

Yrunura ifconfig(8) cmoco6HAa BEITIOJIHATE U JIIOOBIE APYTHe HACTPOUKH ce-
TeBBIX KapT, TaKWe KaK BBIOOD THUIIA HOCUTEJIS CUTHAJIA U YCTAHOBKA AYII-
JIEKCHOTO perkuma. IlepeueHsb IOAAEPIKUBAE€MbIX TUIIOB HOCUTEJIEH CUTHA-
Jia ¥ IOPAJOK YCTAHOBKY AYILJIEKCHOTO PEeKMMa MOKHO HANTH B CTPAHUILE
DPYKOBOACTBA K ApaliBepy KapThl. BBIOOD THUIIa HOCUTENS HPOU3BOIUTCS
C IIOMOIIBIO KJII0UEeBOTrO CJIoBa media, a yCTaHOBKA AYILIEKCHOTO PeXuMa —
C IIOMOIITHIO KJIIOUEBOr'0 cjioBa mediaopt. HeKoTopble KOMOMHAIINY CETEBBIX
KapT ¥ CeTeBhIX KOMMYTATOPOB HE B COCTOSAHUU aBTOMATUYECKHU «IOTOBO-
puThCA» 0 MapaMeTpax MOAKJIIOUEHUS, II09TOMY MHOTAA BO3HUKAET He00-
XOAUMOCTDH BPYUHYIO YCTAHABJIMUBATH CKOPOCTH MOAKJIIOUEHUS U MYIIJIeKC-
HBIU PeXKUM ¢ TOM uiu ¢ gpyroit croporsl. HekoTopsle ceTeBble KaPTHI IO -
IEeP:KUBAIOT KaK MOJYAYILIeKCHBIHN, TaK 1 MOJHOAYILJIEKCHBIN PeKUMEI Ha
cxopoctu 100 Mbps, H0 Ha ckopocTu 10 Mbps — TOJIBKO IOJHOAYILIEKCHBIN
pexum. (Crargapr Ethernet co ckopocTsimu ot 1 rurabura Tpedyer, 4TOOBI
YCTPOMCTBA CAaMU [OTrOBAPUBAJINCH O BHIOOPE PEKNMA, I0ITOMY IMPUHYIH-
TeJbHas YCTAaHOBKA — He CAMBIH JyUIIui BapuaHT.) HekoTophle ceTeBbie
KapThl UMEIOT HECKOJIbKO Pa3’beMOB HJIH JOIMYCKAIOT IOIKJIIOUEHNEe HOCHU-
TeJiell pa3HbIX TUIOB K OJHOMY U TOMY Ke pa3beMy. BesyciioBHO, Bce Heo0-
XOAMMBIe HACTPOMKU MOYKHO O0'beIJUHUTH B OJHOI KOMaHIe.

# ifconfig fxp0 192.168.1.250/24 media 1000baseTX mediaopt full-duplex

YT0o6kI HACTPOMKY COXPAHAJINUCH IOCJE Iepe3arpy3Ku, caenyeT Ho0aBUTH
CTPOKY, KOTOPAs COOOIIIUT CCTEME BCe HEOOXOAUMEbIe HACTPOH KU, B (haiia
/etc/re.conf. Crpoka umeet Bun ifconfig_uma_uHTepgesica="aprymeHTs ifcon-
fig". Hampumep, HacTpoiiKa ceTeBoii KapThl re) Morjia ObI BLITJIAAETD IIPU-
MEPHO TakK:

ifconfig_re0="192.168.1.250 255.255.255.0 media 1000baseTX mediaopt full-
duplex”

Kax TosbKo OymeT HalifeHa paboraminas Koapurypamnus 1aa narepdeiica,
JOCTaTOYHO IIPOCTO CKOIMPoBaTh aprymeHnTs! ifconfig(8) B /etc/re.conf.
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MpoBepka nHTepdenca

Teneps, Korma uHTepdelicy npucsoexd IP-ampec, mompodyeM BBIIIOJIHUTH
ping, sagaB IP-agpec mrto3a mo ymoauauuio. Eciu oTBeT moJiyueH, Kak I1o-
KasaHo B CJIeAYIOIEeM JIUCTUHTE, TO MaIlliHAa YCIIEITHO ITOAKJII0UeHa K CeTH.
BrinosiHeHue ping MOMKHO IpepBaTh, HaxkaB Kiaasuiu Ctrl-C.

# ping 192.168.1.1

PING 192.168.1.1 (192.168.1.1): 56 data bytes

64 bytes from 192.168.1.1: icmp_seq=0 tt1=64 time=1.701 ms

64 bytes from 192.168.1.1: icmp_seq=1 ttl=64 time=1.436 ms

~C

--- 192.168.1.1 ping statistics ---

2 packets transmitted, 2 packets received, 0% packet loss

round-trip min/avg/max/stddev = 1.436/1.569/1.701/0.133 ms

Ecau orBeT He OBLT IIOJIyUeH, CJIeLOBATEJIbHO, BAIl CETEBOI MHTEep(deiic He
pa6oraer. [eso 160 B IIJIOXOM COeIMHEHNY (IIPOBEPhTE KabesIb 1 CBeUeHue
UHINKATOPAa), 1ub60 B HEBePHOI HAacTpolike nHTepdeiica.

YcTaHOBKa MapLupyTa rno yMmos4aHuio

MapmpyT no ymMoaI4aHNIO — 3TO aApec, II0 KOTOPOMY CHCTeMa II0 yMoJida-
HUIO (T. €. eCJIM He YKa3aHO MHOTO A1 KOHKPETHBIX BHENIHUX aJPEecoB —
npum. Hay4H. ped.) IOCHLIAET BeCh TPA(GUK, KOTOPBINA OTIIPABJISIETCA 3a IIpe-
Jenbl ToKaJbHOU ceTu. Ecau B pesysbTaTe NCH0oIb30BaHUA KOMAaHABI ping
C aZpecoM MapIIPyTH3aTopa II0 YMOJYAHUIO OBLI IIOJIyUYeH OTBET, MOXKHO
ycTaHOBUTE dTOT IP-azpec B KadecTBe MapuipyTa IO YMOJYaHUIO
¢ IOMOIIIBI0 KOMaHAHI route(8).

# route add default 192.168.1.1

Bort u Bce! Teneps ping noJxeH IpoxXoauTh mo Jgwbomy IP-agpecy UuTtep-
HeTa.

Ecnu B X0e yCTAaHOBKY CUCTEMEI BhI HEe YKa3aJIM UCIOJIb3yeMbIe CEPBEPHI
HMeH, TO BMECTO NMEH XOCTOB BaM IIpuaeTcA YKassiBaTh ux IP-agpeca. Ha-
crpoiika DNS 6ymeT paccmaTpuBaThes B ri1aBe 14, a MoKa 3aMedaTeJTbHBIM
uctounnkom IP-ampecoB MOTryT CIYKUTH KOPHEBbIE CEPBEPLI UMEH, IIepe-
yucJieHHbIe B Qaiiie /etc/namedb/named.root.

MapinpyTusaTop mo yMOJYaHUIO, YCTAHABJIMBAEMBIA IIPU HAYAJLHOU 3a-
rpysKe CHCTEMbI, MOYKHO 3aaTh onepaTtopom defaultrouter B /etc/re.conf:

defaultrouter="192.168.1.1"

Heckonbko IP-agpecoB Ha 0 gHOM ceTeBOM UHTepdence

Opna cuctema FreeBSD mokeT oTBeuaTs Ha 3aIIpPOCHI IO HECKOJBKUM IP-a-
pecam Ha ogHOM mHTepdetice. Takas BOBMOYKHOCTE IITMPOKO IIPUMEHAETCA
B cepBepax MIHTepHETA, 0CO0EHHO A1 3armuineHHbIX (SSL) Be6-caiiToB. Bos-
MOXKHO, OLVH CePBEP JOJIKEH IMOAIePKUBATH COTHY UJIU THICAYY JOMEHOB,
u emy HyKeH IP-anpec gis kasxkgoro ns Hux. Jlomosuurenbubie IP-anpeca
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MOJKHO 100aBUTH € IOMOINbI0 KoMaHabl ifconfig(8) u kJroueBoro ciaosa
alias. CereBas Mmacka s rmceBnouuMa (alias) Bcerpa ycranaBInBaeTCs paB-
HO /32, He3aBUCHUMO OT KOJIMUECTBA aJPECOB B CETU C OCHOBHBLIM aJPECOM.

# ifconfig fxp0 alias 192.168.1.225/32

ITocne samycka mpembIayIlieii KOMaHAbl AOIMOJHUTeIbHbIe IP-agpeca mo-
aBATcsA B BuIBoge KoMmauawl ifconfig(8). Ocuosuoit IP-agpec Bcerma uaer
ePBLIM, a 32 HUM CJIEAYIOT IICeBJOHIMEI:

# ifconfig fxp0

fxp0: flags=8843<UP, BROADCAST, RUNNING, SIMPLEX, MULTICAST> mtu 1500
options=b<RXCSUM, TXCSUM, VLAN_MTU>
inet6 fe80::202:b3ff:fe63:e41d%fxp0 prefixlen 64 scopeid 0x1
inet 192.168.1.250 netmask Oxffffff00 broadcast 192.168.1.255
inet 192.168.1.225 netmask Oxffffffff broadcast 192.168.1.255
ether 00:02:b3:63:e4:1d

OcraJsibHBIE XOCTHI, 3aIyCTUB KoMaHAY ping c¢ IP-agpecamu-niceBgoHMMA-
MU, OyAYT IOJyYaTh OTBET OT 3TOTO CepBepa.

HacTpouB mceBmoOHMMBI, MOYKHO AO0aBUTH elle OAWH omepartop ifconfig
c mapaMeTpaMu UX HACTPOUKu B daiia /etc/rc.conf:

ifconfig_fxp0_alias0="192.168.1.225/32"

EauncTBeHHOE peasibHOE pasjnune MeKIYy 9TOM 3allChi0 M CTaHAAPTHON
samnuceio rc.conf — aro pparment alias0. KiroueBoe cioBo alias coobimaer
cucteme FreeBSD, uto stor IP-agpec aBisercsa mceBZOHUMOM, a 0 — 3TO
VHUKAJbHBIM HOMED NceBAoHuMAa. KasKIbIi IICEeBIOHWM, yCTaHaBJIHBae-
MBIt B /etc/rc.conf, nomKeH UMeTh YHUKAJIbHBIN HOMED, IpUYEM HOMEpa
JIOJI’KHBI OBITH IIOCJIeAOBATEeIbHBIMHY. EC/IN IPOMIYyCTUTH KaKON-HUOY b HO-
Mep, TO IICeBAOHUMEBI II0CjIe IPONycKa He OYAyT YCTAHOBJIEHBI IPU HaUAJIb-
HOIT 3arpyske. ITO caMasl pacIpoCTpaHeHHasd OomInOKa B KOH(GUIyPUPOBa-
HUM uHTepdeiicoB; cucrema FreeBSD Tpebyer mepesarpysku Tak peako,
YTO OMIUOKY B /etc/rc.conf MOTYT MecAIlaMIU OCTABATHCSA He3aMeUeHHbIM!

Muorue n7eMOHBI MOTYT BBIIIOJHUTH IPUBASKY TOJBKO oxHoro IP-anpeca,
IO3TOMY, UTOOBI MMETh BO3MOXKHOCTh OOCJYKHBaTh HECKOJbKO IP-ampe-

MceBpOHUMbBI U UCXopALLME COEAVNHEHNS

Bce ucxopsmire coefuHeHNsA NCIOJb3YIOT AelcTBUTEIbHBIE [P-anpe-
ca. K cereBoii kapTe mosxeT 6bITh mpuBasaumo 2000 IP-agpecos, oxua-
KO KOI'ZIa BEI COEQUHSIETECh C BHEIIIHNM CEPBEPOM II0 ssh, coemuHeHne
ucxonut ¢ nepsuunoro IP-aapeca. O6 aToM ciaegyeT HOMHUTE IPU Ha-
MMHCAHUM IIPABUJI [OJIS MEXKCETEeBOrO JKpaHa M APYrux (PUILTPOB,
YIIPABJIAOIINX JOCTYIIOM K crcTeMe. HUIIMAIusa COefINHEHNH ¢ aape-
COB-TICE€BIOHIMOB OJIOKHPYETCS, HO 00 3TOM MBI IIOM'OBOPUM B rjiase 9.
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COB, BaM IpHUAETCA 3allyCKaTh HECKOJBbKO 9K3eMILIAPOB Imporpamm. Ha-
npumep, named(8) (ri1aBa 14) crmocobeH nIpuBA3aTh TOJNLKO onuH IP-aapec,
HO €CTh BO3MOKHOCTH 3allyCTUTh HECKOJbKO 9K3eMILIAPOB named(8) Ha of-
HOM KOMIIBIOTEDE, MCHOJb3ys pasanunble IP-ampeca A KasKI0ro U3 9K-
3eMILIAPOB.

NepenmeHoBaHne NHTepgdencos

FreeBSD mpucBamnBaeT ceTeBbIM MHTep(deiicaM nMeHa, UCXOAA U3 Ha3BaHUA
IpaiiBepa yCTPOICTBA, KOTOPBIN MCIIOJIb3YyeTCA AJIA O0CIYKUBAHUS CETEBOM
KapThl. ATO cTrapad mnobpasa tpazuiusa B mupe UNIX, u oHa cobiiomaercs
B OOJIBIIIMHCTBE IIPOMBINIJIEHHBIX ONEPAIlMOHHBIX cucTeM. HekoTopwie ore-
paIOHHBIE CHCTEMBI JalOT MMeHa CeTeBhIM MHTepdelicaM, UCXOIA U3 UX THU-
na, Hanpumep B Linux maTtepdeiicel Ethernet monyuaror nmena ethO, ethl
uT. 1. Horma mosiBjiseTcs HeOOXOAMMOCTDL IIeperMMeHOBaTh MHTepdeiic —
Ja1bo IJiA obeciieueHrs COOTBETCTBUSA CTaHAapTaM, JUOO AJs OoJbIlneil Ha-
riggHocTu. Hampumep, mpeacTaBUM, UTO MMeeTCs YCTPOMCTBO ¢ ABEHAaAIla-
THIO CEeTEeBBIMU MHTepdelicaMu, KayKIbIM M3 KOTOPBIX MOAKJIIOUEH K OTAe/Ib-
Hoit ceTu. Kaskmas ceTh mMeeT CBOM MeHa, TaKkue Kak test, QA u T. 1. Ompe-
e IeHHO MMeeT CMbICJI IIePeMMeH0BAaTh CeTeBhbIe MHTeP(PEHChl, YUTOOBI UX Me-
Ha HATJISIHO TOBOPUJIU O TOM, K KaKOU CeTH MOAKJIIOUEeH KaK bl 13 HUX.

Cucrema FreeBSD otiinuaeTrcss BBICOKOI THOKOCTBIO B BbIOOpPE UMEH MHTEP-
¢deiicoB, HO HEKOTOPbIE ITPOrPAMMBbI IPEAIIOJIATaloT, YTO UMA nHTepdeiica —
3TO KOPOTKOE CJIOBO, 32 KOTOPHIM CJIeAyeT Yucjio. TaKkoe IOJIOKEHNE e
eBa U MUBMEHUTCA B OJm:KaiimeM OyAyIlleM, IIO9TOMY AJIs MHTeP(hecoB
JKeJlaTeJIbHO BHIOMPATh KOPOTKME NUMeHa, OKaHUYUBaoIuecsa nudpoii. [lia
IepenMeHOBAaHUA CETEBOTO MHTepdelica MCHOJIB3YETCS KJIIOUEBOE CJIOBO
name komaHxaw! ifconfig(8). Hampumep, uToOs1 mepenMeHOBaTh HHTEPGEIIC
fxpl B testl, MOXHO OBILIO OBI 3aIYCTUTH CJEAVIOI[YIO KOMAaHIY:

# ifconfig fxp1 name test1

3amyctus mocie sToro komauay ifconfig(8) 6e3 aprymenTos, MOKHO y6e-
IUTHCA, 4TO MHTepdelic ObLI IepenMeHOBaH.

test1: flags=8843<UP, BROADCAST, RUNNING, SIMPLEX, MULTICAST> mtu 1500
options=b<RXCSUM, TXCSUM, VLAN_MTU>

YT00BI COXPAHUTh 9TH U3MEHEHH!, CJeaAyeT J00aBUThL mapamerp ifconfig_
interface_name B (paiin /etc/re.conf.

ifconfig_fxpl1_name="test1"”

ITepeumenoBanue nuTEpdEicoB Bo BpeMd 3arpys3ku FreeBSD nosxkHO mpo-
U3BOJUTHCA 0 HasdHaueHus IP-anpeca unu npyrux suauenuii. To ects npu
HacTpolike IapaMeTpOB HMHTep(delica SOIKHO UCIOJIb30BaTECA HE CTapoe,
a HoBoe uMdA. I[loHaa HacTpoiika mHTEepdeiica, BKIOUYAA eT0 IIepernMeHOBa-
HUe, MOXKEeT BBITJIAAETH IPUMEPHO TaK:



214

[naBa 6. Pabota B cetn

ifconfig_fxpl_name="dmz2"
ifconfig_dmz2="192.168.1.2 netmask 255.255.255.0"
ifconfig_dmz2_alias0="192.168.1.3"

DHCP

CyIIecTBYIOT TaKue CeTH, B KOTOPBbIX HaszHaueHue IP-agpecoB KoMIIbioTe-
paM, BKJIOUAs M CepBepbhl, BHITIOJHAETCS ImocpeacTBoM mporokosa DHCP.
Cepsep DHCP BrinosnHsieT HasHaueHnue IP-agpecos, ceTeBbIX MAacOK, cepBe-
POB MM€H U NLJII030B 10 yMoJryanuio. Eciu B Bamieit cetu KoH(pUrypupona-
HUe cepBepoB mpousBoguTcsa mocpeacrsom DHCP, Bam meob6xomumMo Ha-
CTPOUTH CETEeBYIO KapTy TaK, YTOOBI OHA MPUHUMAJA BCIO HEOOXOIUMYIO
uHpopmaruio ¢ momoinbio DHCP, nanpumep, Tak:

ifconfig_fxpO="DHCP"

MNMepe3arpy3ka!

Temneps, KorZa Bce ceTeBble MHTEePdeichl HACTPOEHbBI, BLIIOJHUTE IIepesa-
TPY3KY CUCTEMBI, UTOOBI YOEIUTHCS, UTO BCe ITapaMeTphl HACTPOUKMU, yKa-
3aHubIe B (haiiie /etc/rc.conf, IPaBUIBHO YCTAHABIUBAIOTCS BO BPeMs 3a-
rpy3ku. Ecau Bo Bpemsa 3arpy3ku FreeBSD obuapy:xut omubku B /etc/
re.conf, o0coOOEHHO B HACTPOMKAX CETH, BBl He CMOYKeTe B3aMO/eliCTBOBATE
C CHCTEeMOM ¢ yJaaJjieHHOTO pabouero mecra. JIyuie Bce OmIMOKMN BLIABUTH
cpasy, IIOKa UMEeeTCs JOCTYH K CePBepPY, YeM IIOTOM TePATH Yachl pa0OThI.

HeaTenbHOCTb B CETU

Temepsb, Korga MOAKJIIOUEHNE K CETH YCTAHOBJIEHO, KaK MOYKHO YBHUETbH,
uTO IpoucxXoauT B Hei? CylecTByeT HECKOJIbKO CIIOCO00B 3aryIAHYTh B CETh,
¥ MBI PACCMOTPHM BCE STHU CIIOCOOBI II0 IOPAAKY. B oTiimume OT MHOI'MX
KOMMEPUYECKHNX OIEPAIlMOHHBIX CHCTEM, MH(OPMAIUIO O CETH B CHCTEME
FreeBSD M0:KHO HOJIYUYUTE ¢ TOMOIIbI0 Komau g netstat(8) u sockstat(1).

TeKyLIJ,aﬂ adKTUBHOCTb B Ce€TU

netstat(8) — aTo MHoOTOIENEBAaA TPpOTPaMMa HaOIIOAEHNA 34 CEeTAMU, KOTO-
pas orobpaskaeT pa3JNUYHbIE CBeeHNA B 3aBUCUMOCTH OT KJIIOUeii, C KOTO-
peIMUu OHa ObLiIa 3amyiieHa. Haubosiee yacTo BodHMKaeT Bompoc: «Kakoit
00beM TpadmKa IPOXOAUT Uepe3 KOMIBIOTED HpAMO ceiiuac?» Komamma
netstat(8) ¢ ka0YOM -w IOKaKeT KOJMUECTBO AKETOB U 0aiiToB, 06pado-
TaHHBIX cucTeMoi. Kiou -w mpuHMMaeT OAWH apryMeHT — KOJIMUECTBO Ce-
KYHI MeKkay ooHoBiIeHUAMU. Kirtou -d coobmtut netstat(8) o meobxomumo-
CTM BKJIIOUUTL B BBIBOA MH(MOPMAIIUIO O COPOIIEHHBIX Mmaxkerax. Huke
mpeAcTaBJIeHa KOMaHZA, KoTopad 3acraBiser netstat(8) obHoBIATHL MH-
dopmaIuio Ha SKpaHe KasKIble D CeKYyHI:

# netstat -w 5 -d
input (Total) output
packets errs bytes packets errs bytes colls drops
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034 @0 ©44068 023 (S]] 01518 @0 (3]
33 0 42610 23 0 1518 0 O

Cpasy mmocJje BBOZa KOMaHIbl HUKAKUX BUAUMBIX NU3MEeHEeHUH Ha dKpaHe He
IPOUCXOLUT, HO Uepe3 HECKOJIbKO CEKYH/ BEIBOAUTCS €IMHCTBEHHAs CTPO-
Ka c nua(opmarnueii. [Iepsbie Tpu KOJOHKU OIHCHIBAIOT BXOAAIIUN TPpapUK,
a CJEeAYIONIre TPU — UCXOLAINUNA. 3AeCh MOMKHO YBUAETH UMCJIO HAKETOB,
HPUHATHIX C MOMEHTA IIOcJaenHero ooHoBaeHuA @, yKcio OmuboOK HHTEP-
(delica mpu mpuemMe BXOLAIEro Tpa)uKa ¢ MOMEHTA IIOCJIeIHero o0HOBJIe-
HUsA O 1 unciio 6afiTOB, MPUHATHIX C MOMEHTA IIOCJEeIHEro OOHOBIeHUa © .
B cieayromux Tpex KOJOHKAX BLEIBOJUTCS UKMCJIO IIAKETOB, OTIPABJIeHHBIX
KOMIIBIOTEPOM C MOMEHTA IIOCJIeAHero o0HoBIeHuA @, KOIMYecTBO OIINO0K
mepesayy ¢ MOMEHTA IIOCJIeIHero OOHOBIEHNA © U KOJIMUYECTBO OTIPABJICH-
HBIX OafiToB @. Jlajee BLIBOAUTCA KOJIMYECTBO KOJLIM3UNA B CETH, O0OHAPY-
JKEHHBIX C MOMEHTA IOCJIeIHEro OOHOBJIEeHUA @, U KOJUYECTBO COPOIIIEH-
HBIX n1axKeToB ©. Hanpumep, B JaHHOM ciiyuae cucTemMa npuHsiaa 34 maxkera
0, HaunHasA C MOMEHTA 3allyCKa KOMaHabl netstat -w 5 -d.

Yepes nath cexkyHa netstat(8) BoiBesra BTOpyo CTPOKY, OIMMCHIBAIOIIYIO Ce-
TEeBYIO aKTUBHOCTD, HaUMHAaA C MOMEHTA BBIBOJIA TIEPBOI CTPOKH.

HuTepBas 06HOBIEHUA HHGOPMAIINY MOYKHO PETYJINPOBATE II0 CBOEMY JKe-
gauuio. Eciu HeoOX0IMMO BBIBOAUTE CBEIEHUA Pas3 B CEKYHAY, IIPOCTO 3a-
nyctute Komauay netstat -w 1 -d. Eciiz mocraTouHo mHTepBaJia B OTHY MU-
HYTY, 3ammycTuTe KoMmauay netstat -w 60 -d. Korma a saEmMaioch MOHHUTO-
PUHTOM CeTeBOIi aKTUBHOCTH, HanboJiee MOAXOAAIINM AJIA MEHS ABJIAETCA
WHTEPBAaJ B IATL CEKYH], OJHAKO BEI caMH OBICTPO IIoiMeTe, KaKOU MHTep-
BaJI JIy4llle HOAXOOUT NJId BalllUX HYXK[I.

Yro6bl OCTAHOBUTHL PAabOTy YTHJINUTHI, HYKHO HAXXaThb KOMOMHAIIMIO KJIa-
pui Ctrl-C.

OTKpbITbIE NOPThI

HOpyroii He MeHee MONYJAPHBIN Bompoc: «Kakue mOPTHI OTKPBITHL U KaKue
IPOrpaMMBbI OKUIAIOT COeAUHEeHUA Ha HUX?» B cocraB cucremsr FreeBSD
BxoguT yruanra sockstat(l). AToT Apy:Kear00HBI MHCTPYMEHT IIO3BOJIUAT
MOJYYUTH OTBET HA CTOJIb BAXKHBIH Borrpoc. OH IMIOKAaKeT CIUCOK aKTUBHBIX
COeIMHEHUN U IOPTOB, JOCTYIHBIX I KJIUEHTOB.

IIporpamma sockstat(1) He TOJBKO II€PEUNCIUT IIOPTHI, JOCTYIIHBIE AJIA CO-
eqUHEeHNs, HO 1 IPYTHe IMOPTHI (MU COKeTHI) B cucTeMe. TaK KaK OCHOBHOM
WHTepeC IJIA HAC IIPEICTaBIAIOT OTKPBITHIE TOPTHI AJiA mpoTtokosia TCP/IP
Bepcuu 4, TO Hy:KHO He 3a0LIBATh MCIIOJb30BaTh KU -4.! Huxke mpuso-
IUTCSA COKPAIleHHbBIM BBIBOA KOoMaHALI sockstat(1l), samyienHoi HA 0ueHb
MaJIeHbKOM cepBepe:

1 Kawou -4 ucnoabayercs aas nporokoaa TCP/IP Bepcuu 4. He 3abbiBaiiTe, HaC
ceiuac MHTepecyeT TOJIbKO CeThb, U MBI urHopupyem IPv6.
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# sockstat -4

USER COMMAND PID FD PROTO LOCAL ADDRESS FOREIGN ADDRESS
mwlucas @sshd 11872 4 tcpd @198.22.63.43:22 ©24.192.127.92:62937
O root sendmail 11433 4 tcpd *:25 *

© www httpd 9048 16 tcpd +:80 *

@ root sshd 573 3 tcpd +:23 %

® root sshd 426 3 topd .22 o

® bind named 275 20 udp4 198.22.63.8:53 0%

B mepBoit KOJIOHKE BLIBOAUTCA UM II0Jb30BaTENA, C IPUBUIETUAMU KOTO-
poOro HMCHOJHsSEeTCA IIPOrpaMMa, BBITIOJHUBIIAS HIPUBA3KY IopTa. Bropasa
KOJIOHKa — 9TO MMA KoMaHIbl. Jlajee yKasaubl UAeHTU(GUKATOP Hpolecca
(PID) mporpamMmsI u fecKpunTop ¢aiisaa, COOTBETCTBYIOIIET0 COKETY. B cire-
IyIoIiel KOJIOHKe YKa3aHO Ha3BaHMe TPAHCIOPTHOTO IPOTOKOJIAa, KOTOPHIH
HWCII0JIB3yeTCcsa cokeToM, — aTo jiubo tcpd xas TCP B TCP/IP Bepcuu 4, 1u6o
udp4 nasa UDP B TCP/IP Bepcuu 4. Jlasmee BLIBOAUTCS JTOKaJAbHBIN [P-agpec
Cc HOMEepOM IIOPTa, a B MocjefHe KOJIOHKe yKasbsiBatoTcesa IP-agpec u HoMep
OPTA YAAJEeHHOM CUCTEMEI, B CJIy4ae OTKPBITOIO COeIMHEeHMA.

BsariguauTe Ha camyio mepByio 3anuch. OHa cooTBeTCTBYyeT paboTarolieit
nporpamme sshd @. Crtpanuiia cupaBouHoro pykosoacTea sshd(8) paccka-
3eiBaeT o gemoue SSH. OcuoBHoii nemoH sshd(8) samycTnia mouepuuii mpo-
Imecc OT MOero MMeHU AJsA OOCJYy:KUBAaHUS COeIMHEHUs ¢ Moell paboueit
CTaHIIMeH, IT09TOMY B CIIMCKE MMeeTCS HeCKOJIbKO 3K3eMILIApoB sshd(8)
C Pas3JINYHBIMU UAeHTU(PUKATOPAMHU IIpoliecca. B mamHOM ciayuae coemnue-
HIE YCTAHOBJIEHO C JIOKaJAbHBIM IP-agpecom 198.22.63.43 ® u c mopTom
TCP 22. YhaneHHBIH XOCT, YUACTBYIOIUII B 9TOM coealnHeHuu, numeer 1P-
anpec 24.192.127.92 © u coenuHeHUe BLIMOJHEHO ¢ mopToMm 62937. 3ro
SSH-coeguneHure GBLIO BBITTOJHEHO Ha JIOKAJIbHBLIN KOMIILIOTED C yaJIeH-
HOM CUCTEMBI.

B uuncno gpyrux coemuuenuii BxomaT Sendmail @, cepBep 2JIeKTPOHHOMI
IOUTHI, IPUHUMAIOIINI 3aIIPoCkl Ha MOpTy 25. O6paTuTe BHUMAaHNE: B 3TOU
3anucu oTcyTcTByOT IP-agpeca. JlaHHBIN COKET OXKHUIAeT IOJyUYeHUA 3a-
npocoB Ha coeaunenue. IIpomece httpd © oxumaer moaydeHme 3ampocoB
Ha 1mopTy ¢ HomepoMm 80.

Haw6oJsiee mpoHuIaTeIbHBIE YUNTATEIN MOTYT 3aMETUTD, UTO HA 3TOM CEPBEpe
uMerTcsa ABa aeMoHa SSH, o:xkuparolye IoJayueHUA 3alIPOCOB Ha IMOJKJIIO-
YeHHe, OAUH Ha IOPTy ¢ HoMepoMm 23 @ u Apyroi Ha mopTy ¢ Homepom 22 @ .
B daiine /etc/services ykaspiBaercs, uro SSH o6s1uHO paboTaeT ¢ mop-
ToM 22, a mopT 23 3ape3epBUPOBaH 3a cay:xk60ii telnet. JIr060i, KTO MOIBI-
TaeTcs MOAKJIIOUUTHLCSA C IMOMOINbI0 KoMaHAbI telnet, OymeT moak./roueH
K nemony SSH, KoTopkbIii paboTaeT coBceM He Tak, Kak oxkumaercs. Haubo-
Jiee TIONO03PUTENbHBIE UNTATEIN MOTYT HPEAIIOJ0KUTh, UTO JaHHBIN cepBep
SSH 65b1s1 HacTPoeH AJiA KOMIIEHCAIIMY HeJTOCTATKOB B HACTPONKAaX MeKce-
TEeBOTO 9KpaHa, KOTOPBIH (PUIBTPYeT TpaduK, MCXOAA U3 MCXOASIIETO
¥ BXOJAIIETO0 HOMEPOB IIOPTOB, a He 13 (haKTUUYeCKHU UCIIOJIb3YeMOT0 IIPOTO-
Koia. (¥ MeHs HeT KOMMEHTapHeB I10 TTOBOY TAKUX YTBEPIKACHUI. )
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ITocnenuss 3anuch B CIMCKE COOTBETCTBYET cepBepy uMeH named O, oxxu-
JaloIeMy 3alpochl Ha MOPTY ¢ HoMepoM 53. 31ech BUAHO, UTO IPOCTYIIIHT-
BaHMe npousdBoauTcs o mporokosry UDP (a He TCP) u coequHeHU ST TIPUHU-
matorcesa Ha IP-agpece 198.22.63.8.

MNoppoGHee 06 OTKPbITbIX MOPTax

VYruanra sockstat(l) mpegocrasiser 0630pHYI0 MH(POPMAIIAIO O JOCTYII-
HBIX CETEBRIX CJIyX0axX, OLHAKO C IOMOINbI0 netstat(8) moxuO moayuars
6oJiee TOAPOOHBIE CBeMeHUA 00 OTAENbHBIX COeINHEeHNAX. UTOOb YBUIETH
OTKDBITBIE CETEBble COENWHEHHUS, MOYKHO MCIIOJIb30BATh KOMAaHAy net-
stat(8) ¢ xarouom -a. Kiatou -n coobrraer komamume netstat(8), uro oma He
IOJI’KHA BBIIOJHATDL Ipeo0dpasoBanue IP-agpecoB B MMeHa XOCTOB, — TAKOE
mpeo0pasoBaHue He TOJBKO 3aMeIJIseT BBIBOA MH(MOPMAIINM, HO U MOMKET
MOPOAUTH HEONHO3HAYHOCTH IIOJIYUYEHHBIX pesyabTaToB. Hakomerr, mapa-
meTp -f inet TpebyeT oT netstat(8) 6ecroKOUTHCS TOJTBKO O CETEBBIX COENY-
HeHuAX. Huoke mpuBoguTcsA HpUMED BBLIBOAA, IIOJYUYEHHOTO OT KOMAaHIBI
netstat ¢ Toro ke KoMIbIOTEpPa, Ha KOTOPOM TOJBKO UTO OBLI IIOJIyYeH BhI-
BoJ KoMaHIBI sockstat(1):

# netstat -na -f inet
Active Internet connections (including servers)

Proto Recv-Q Send-Q Local Address Foreign Address (state)

tcp4 0 48 198.22.63.43.22 24.192.127.92.62937 ESTABLISHED
tcp4 0 0 *.25 x . x LISTEN

tcp4 0 0 ».23 *, ok LISTEN

tcpd 0 0 ».80 * ok LISTEN

tcp4 0 0 *.22 x . x LISTEN

udp4 0 0 198.22.63.43.53 *, %

31ech HETPYAHO JOraflaThCsd, KaKkas IporpaMMa K KaKkoMy IIOPTY IMOAKJIIO-
yeHa. [IlepBasi KOJIOHKaA BO BCeX 3alMCSIX — HTO Ha3BaHUE TPAHCIIOPTHOTO
MIPOTOKOJIA, NCI0JIb3yEeMOI'0 COKETOM, — 3/IeCh B OOJIBIIINHCTBE CAyUaeB 1C-
noJabayerca npotokos TCP, u Tonrbko B mocaemueit sanucu — UDP.

Komouku Recv-Q u Send-Q moKassIBalOT, CKOJBLKO OAWT B TOM MJIM MHOM CO-
eIUHEeHUU OKUIAI0T Oo0CIy:KMBaHUSA. Ecau B KoJOHKe Recv-Q HeHyJieBbIe
3HAUEeHUA MIPUCYTCTBYIOT MOCTOAHHO, 3HAUMUT, CUCTEMAa He MOKeT obpaba-
THIBATHh BXOAHBIE HAHHBIE HOCTATOYHO OBICTPO. TOUHO TaK 2Ke IMOCTOSHHO
IPUCYTCTBYIOIINEe 3HaUeHuA B Send-Q TOBOPAT O TOM, UTO Jin6GO CeThb, JIhO
Ipyras CTOPOHAa COeIUHEHUA He MOTYT IPUHATDL JaHHBIE ¢ TOH CKOPOCTHIO,
¢ Kakoiif onu nmockLmatorcs. CiryuaiiHble TaKeThl, OJKUAAIONINE CBOeli ouepe-
Iu, — 9T0 HOpMaJbHO. MccaenyiiTe CBOIO CCTEMY, UYTOOBI OIIPEAEeNTh, Ka-
Kas CUTyalus HopMaJibHa, a Kakasa — HeT.

OueBuaHO, uTO Local Address — ato IP-agpec m HOMep mopTa JIOKAJIbHOMN
CHCTEeMBbI, Ha KOTOPOM JIOKAJbHAsSI CHUCTeMa OKUIAaeT IoJIyueHre 3aIpoCcoB
Ha coequHeHue. CeTeBOM MOPT HAXOAUTCS B KOHILE 3aTIUCU U OTAEIIETCA OT
IP-agpeca Toukoii. Hampumep, 198.22.63.43.22 — IP-aapec 198.22.63.43
u nopt 22. Eciu 3amuchk mpeacTaBjeHa KaK «3Be3J0ouKa, TOUKa, HOMEP
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mopTa», 9TO 03HAYAET, UTO CHCTEMA IIPOCIYIIINBAET 3TOT HOPT Ha Bcex IP-
agpecax. B mpuBemeHHOM IIpUMepe CUCTeMa roToBa IMPUHUMATH COeuHe-
HUSA II0 YKa3aHHBIM IIOPTaM.

Komaonka Foreign Address (BHeITHMI agpec) TOKa3bIBaeT yAAJIEHHBIN agpec
(remote address) u HoOMep mOPTA IJIS KAYKIOTO COeTUHEeHUS.

Haxownen, xomonka (state) moxaspIBaeT cocTossHue pykomo:xkatus TCP.
B mauHBIlT MOMEHT He TpeOyeTcA 3HATH Bce BO3MOKHEIe cocTosgHusa TCP-
COeIMHEHU; MOCTATOUYHO MOHATH, KAKMe U3 HUX ABJAIOTCA HOPMAaJbHBI-
mu. Cocrosauue ESTABLISHED o3HauaeT, UTO coefUHEHNE YCTAHOBJIEHO U JaH-
HbBIe, TI0 Bceli BUAMMOCTH, mepematoTca. Cocroaumsa LAST_ACK, FIN_WAIT_1
u FIN_WAIT_2 o3HauaioT, 4YTo coequHeHne 3aKkpbiBaeTcsa. Cocrosums SYN_RCVD,
ACK 1 SYN+ACK — 9T0 aTambl HOpMAaJILHOTO cO3MaHus coenutenuda. CocToanue
LISTEN roBOpPHUT, UTO IIOPT I'OTOB IIPUHUMATEL BXOAAINNE coequHeHnsa. B mpe-
IBIAyIIeM mpumepe ongHo coesuHeHue TCP aKTHMBHO M UYeThIpe OXKUIAIOT
BxomAmux coepuuHeHuii. Ilporokon UDP He ycTaHaB/IMBaeT COeIMHEHUH,
HO3TOMY B JaHHOM JIMCTHHTE JJIS 3TOT0 IPOTOKOJa OTCYTCTBYeT nH(popMa-
1S O COCTOSTHUU.

O3HAKOMUBIIIACE C 3TOM MHQPOPMAIINEN W COIMOCTABUB €€ CO CBEeIeHUIMMU,
mosmyueHHBIMHU OT sockstat(1l), MosKHO pasodpaThesa, Kakasd IporpaMMma Be-
JeT ce0s BIIOJIHE HOPMAJIBHO, & KaKas ABJIAETCA Y3KUM MECTOM B CUCTEME.

Ecisiz Bac He MHTEpPECYIOT CBEJeHUA O COKEeTaX, OKUAAOIINX BXOAAIINE CO-
eqUHEeHNd, a UHTePeC IPeJICTaBIAIOT TOJIbKO aKTUBHBIE COeJUHEHNA, MOK-
HO BMeCTO KJI0Ua -a UCII0JIb30BaTh K04 -b. Hanmpumep, komanga netstat
-nb -f inet 0TOOPA3UT TOJHKO YCTAHOBJIEHHBIE COeIUHEHUS C VIaJIeHHBIMU
cucTeMaMu.

MponyckHas cnoCOOHOCTb ceTeBOM NOACUCTEMDI B Aape

Cucrema FreeBSD onrtummsupyer ceTeByio pabory ¢ momoinbio mbufs.
mbuf — 5TO OTAEJbHBIN YYACTOK IAMATH SIAPA, BBIAEJIEHHBIN IS CeTEeBBIX
omeparnuii. IIpu mpocMoTpe JOKYMEHTaIlNl, OIMCHIBAIOIIEIl CeTEeBOM CTEeK
FreeBSD, BbI mmocTossHHO OyaeTre CIOTHIKATHBCSA O TepMuH mbuf, mosrTomy
OUYeHb BAXKHO UMETh XOTs ObI IIOBEPXHOCTHOE IIPeICTaBJIeHe 00 3TOM.

Bo Bpemsa sarpysku FreeBSD aBToMaTnuecKu BBIAEIAET MAMATH IJIT HYKT
CeTeBOH IIOACHCTEMBLI, HMCXOMAA M3 00Iero oobeMa (PU3NMUECKON IaMATH.
IIpenmosiaraercs, uro ecau B cucteMe nmeercd 4 ['6aiiT maMsaTH, TO OBLIO ObI
JKeJIaTeJIbHO BBIIEJNUTH AJIS HYK]J CEeTeBOH IOACHCTEMbBI 0OJIbIIle IIaMITH,
yeM ee BbIAeJIsIeTCs Ha MAaJOMOIITHOM KoMnboTepe ¢ 128 MbaiiT mamaru. Ya-
HaTb, Kak FreeBSD pacnpemeisier sTu pecypchbl, MOKHO C IOMOII[bIO KOMAHT,
netstat -s m netstat -m. PaccmoTpuM cHauajia caMblii KOPOTKHI BAPUAHT.

Komanga netstat -m mosBoJsieT MOJYYUTH OOIllee IIpeAcTaByieHue o6 mc-
TOJIb30BAaHUM NaMATU dAApa AJIA ceTeBoil moacucteMbl. [loayuenuble pe-
3yJbTATHl AEJATCA Ha ABe OOJIbINIMe KaTeTopUU: KaK MHOTO IMaMATHU WC-
TOJIB3YETCA, U CKOJIBKO 3aIIPOCOB HA COeUHEHNE ITOTEPIIesio Heynauy. Hu-
*Ke IPUBOAUTCSA COKPAIIeHHBIN BEIBOJ 9TOM KOMAHILI, KOTOPLIA BKJIIOUAET
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B ce0s Bcero HeCKOJILKO IIPUMEPOB, HO BCe OHU CJIE€AYIOT OZHOMY U TOMY JKe
dopmary:

# netstat -m
032/372/404/@25600 mbuf clusters in use (current/cache/total/max)

0/0/0 requests for mbufs ®denied (mbufs/clusters/mbuf+clusters)

31ech BUAHO, CKOJBKO KjacTepoB mbuf ucmonassyercs @. Ecau Bl chesia-
JIY TIPEAIIOJI0EeHE, YTO OHM KaK-TO CBA3aHbI ¢ mbufs, To BbI ObLIM IIPaBHI.
Bam noka He 00513aTeJIbHO TOYHO 3HATH, UTO TaKOe KjaacTepsl mbuf, BasKHO
3HATL KOJMUYECTBO, KOTOPOE MOXKET OBITH BBIAEJEHO @, 1 UTO 5TOT Ipeae
elre He JOCTUTHYT.

Takoke 3/ech MOKHO BUJETh KOJNUYECTBO 3alIPOCOB Ha BbIZeJeHne mbufs,
OTBEPrHYTHIX sapom ©. B nanHom ciaydyae cucTemMa He OTBeprjia HU OJHOTO
3ampoca, a 9TO 03HAYAeT, YTO B Hell OTCYTCTBYIOT MPOOJIEeMbI IIPOU3BOLM-
TeJILHOCTU, CBS3aHHBIE C HeXBATKOUN namMmATu. Eciau cucreMa HauMHAET OT-
BepraTh 3apockl Ha BeiAesenne mbufs, ciegoBaTeabHO, B CETEBOI IOCHC-
TeMe OIlyIlaeTcsa HexBaTka namMaTu. O pemieHnu 3Toi IPoOIeMbl paccKa-
3bIBaeTcs B pasgene « ONTUMU3AINA TPOU3BOAUTEILHOCTI CETH» HUMKE.

Komanpga netstat -m mpou3BOAUT BCeTo C IECATOK CTPOK Pe3yJIbTaTOB, a BOT
KoMaHga netstat -s BBIBOOUT JaHHBIE CTPAaHUIA 3a cTpaHuIeli. OHa BBIBO-
OUT CTAaTUCTUYECKUE JaHHbIE O IIPOU3BOAUTEIBbHOCTHU IJIA KAXKI0I'0 U3 IIPO-
TOKOJIOB. KaK u B ciryuae ¢ KomaHaou netstat -m, 9T JaHHBIE MOKHO pas-
OUTH Ha KaTeTOPUM: KaK MHOTO OBIJIO CIeJIaHO U CKOJIbKO IIPo0JIeM O5IIO0 00-
HapysKeHo. BpeMs oT BpeMeHU 3anycKaiiTe o0e 3T KOMaHIbI 1 IIPOCMATPH-
BaiiTe MOJyUYeHHBIE Pe3yJbTaThl, YTOOBI OBITH B Kypce COOBITHUH M BOBpEeMS
00HapPy’KUBaTh BO3HUKAIOIIME TIPO6JIEeMBbI.

OonTnmusauums npomndsoanTesibHOCTU CeTn

Kak remeps, uMesi BOBMOKHOCTD YBUIETD, UTO IIPOMCXOIUT C CETEBOM IO~
cuctemoii FreeBSD, M0XHO MOBLICUTE €€ IIPOU3BOAUTeaAbHOCTL? ITpu pac-
CMOTPEHHUU BOIIPOCA OITHUMU3AIMU CYIIECTBYET IIPOCTOE SMIIMPUUYECKOe
IPaBUJIO: HUYez0 He npednpurHumams. Booblire mpons3BOAUTEIbHOCTE CETE-
BOM IIOJICCTEMBI OTPAHUUYNBAETC