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Ncnonb3osaHue disklabel(8) OpenBSD

YTo Takoe disklabel(8)?

CHauvana cnegyet npounTtaTb pykoBoacTso no disklabel(8).

MoapobHOCTN HacTpolikn AnckoB B OpenBSD HeckonbKo MeHSATCs OT nnaTdopMbl K naatdopMe. Ha i386, amd64,
macppc, zaurus u cats HacTpolika Ancka genaetcs B ABa nNpuéma. CHavyana Bblaensietcs kBaHT (slice) noa OpenBSD
nocpeacteom fdisk(8), koTopbili 3aTeM aenutcs Ha pa3sgensl OpenBSD nocpeactsom disklabel(8).

OpHako, OpenBSD Ha Bcex nnatdopmax ncnonb3ytoT disklabel(8) kak 0CHOBHOe CpeACTBO yrnpaB/ieHUsa pa3aenamu
OpenBSD. Ha nnatdopmax, Ha koTopbix ncnonbsyetcs fdisk(8), pasaensl disklabel(8) pacnonaratotrca B 0aHOM
pasaene fdisk.

Tabnuubl pa3genoB coaepXaT onpeaenéHHyro nHpopMaumio 0 AUCKe, TaKylo Kak reoMeTpus u nHdopmaums o
dannosBbix cuctemax. OHM Takxe coaepxxaT MHpOpMaLMio 0 CaMOM AMCKE - CKOPOCTb BpalleHus, yepesoBaHue U T.4.
- MO YNCTO UCTOPNYECKNM COOBPAXXEHUSIM M 4acTo 3Ta MHPOpMauma HeBepHa. He ctonTt 06 3ToM 6ecrnokonTbCs.
Tabnuua pasgenoB MCMosb3yeTcs NPorpaMMon MHMLManNM3aumMmn ans 4ocTtyna K yCTPOMCTBY, onpeaeneHns
MeCcToHaxoxaeHns dannosbix cucteM. bonee nogpobHas nHdopmaums o Tabnmuax pa3nenos - B pyKOBOACTBE
disklabel(5).

Ha HekoTopbix nnatdopmax, disklabel no3Bonser npeononeTb apxMTeKTYPHbIE OrpaHNYEHUs NMpy pa3brueHun amcka.
Hanpumep, Ha i386, 6biBaeT 4 0CHOBHbIX pa3aena, Ho npu nomowm disklabel(8), MOXHO ncnonb3oBaTb OAMH N3 3TUX
OCHOBHbIX pa3aenoB Ans XxpaHeHus B HEM BCEX pasgenos OpenBSD (‘'swap', '/', '/usr', '/var', etc.), n octaButb 3
pa3gena AOCTYMHbIMU ANS APYTUMX onepaLmMoHHbIX CUCTEM.

disklabel(8) Bo Bpemsa yctaHoBkn OpenBSD

OpHa 13 OCHOBHbIX YacTen npouecca ycTtaHoBku OpenBSD - co3gaHve pa3zenoB. Bo BpeMs yCTaHOBKM,
mncnonb3yetcs disklabel(8) ansa co3paHns oTAenbHbIX pa3aenos. 3a4aTb TOYKM MOHTUPOBAHMS MOXHO MPSIMO U3
disklabel(8), x0T X MOXHO C TaKMM e YCNexXOM U3MEHUTb N BO BPeMS U MOCNe YCTaHOBKMW.



HeT eaAMHCTBEHHOIO NPaBUILHOIO NMyTU pa3bueHns AnckKa, HO eCTb MHOIO NyTen HenpaBusbHbIX. MNepea pa3bueHTem
aucka, cneayet nsyunTtb FAQ4 - obcyxaeHne pasbueHns u pasmMepoB pasaenos.

CM. pasgen [AQ4 | "YcTtaHoBka amckoB" B FAQ4 | pyKOBOACTBE MO YCTAaHOBKE B KayecTBe NpMMepa MCMNoJib30BaHUS
disklabel(8) B npouecce ycTaHOBKU

Ncnonb3oBaHue disklabel(8) nocne yctaHoBKkM

Mocne yCcTaHOBKW 04MH M3 06bI4HBIX MOBOAOB Mcrnosb3oBaHusa disklabel(8) - npocMoTp nHdoOpMaumm o CTpyKType
ancka. Cneaytowme KoMaHabl oTobpaxatoT Tabnmuy pasgenos 6e3 ux n3aMeHeHus:

# disklabel wd0 <-- Or whatever disk device you'd like to view
# Inside MBR partition 3: type A6 start 63 size 29880837
# /dev/rwdOc:

type: ESDI

disk: ESDI/IDE disk

label: Maxtor 51536H2

flags:

bytes/sector: 512

sectors/track: 63

tracks/cylinder: 16

sectors/cylinder: 1008

cylinders: 16383

total sectors: 29888820

rpm: 3600

interleave: 1

trackskew: 0

cylinderskew: 0

headswitch: 0 # microseconds

track-to-track seek: 0 # microseconds

drivedata: 0

16 partitions:

# size offset fstype [fsize bsize cpg]
a: 614817 63 4.2BSD 2048 16384 328 # Cyl 0*- 609
b: 409248 614880 swap # Cyl 610 - 1015
c: 29888820 0 unused 0 0 # Cyl 0 - 29651~*
6291936 1024128 4.2BSD 2048 16384 328 # Cyl 1016 - 7257
409248 7316064 4.2BSD 2048 16384 328 # Cyl 7258 - 7663
1024128 9822960 4.2BSD 2048 16384 328 # Cyl 9745 - 10760

2097648 7725312 4.2BSD 2048 16384 328 # Cyl 7664 - 9744



ObpaTuTe BHMMaHWe, 3TOT ANCK B AaHHbIA MOMEHT pacrnpeaenéH He nonHocTbio. Disklabel no3sonsieT pegakTupoBath
Tabnuuy pa3genos B OAHOM U3 ABYX PEXWMMOB - BCTPOEHHOIO KOMaHAHOIoO peakTopa (Bbi3blBaeTCs, HanpuMep, npu
ycTaHoBke OpenBSD) nnm o06bI4HOro peaakTopa, Takoro Kak vi(1l). MoxeT noka3aTbCs, UTO KOMaHAHbIA peaakTop
"nerye" - nowaroBble AeNCTBUS, CUCTEMA NMOMOLLM, HO SKPaHHbIN peaKTop Toxe GbiBaeT noneseH.

[ob6aBuM pasgen K NpeAcTaB/IEHHON Bbllle CUCTEME.

BHUMAHWE: "banysice" ¢ Tabnuyes pa3aenoB, Bbl KaXablk pa3 pUcKkyeTe BCeMU AaHHbIMU Ha AUCKe. YbeanTecb, 4To
CO3/1aHbl pe3epBHbIE KOMUN faHHbIX [0 U3MEHEHUS CyLecTByoLe!

Mcnonb3yeM KOMaHAHbINM peaakTop, Bbi3biBaeMbii narom "-E" npu 3anycke disklabel(8).

# disklabel -E wdO

> ak

offset: [10847088]
size: [19033812] 2g
Rounding to nearest cylinder: 4194288
FS type: [4.2BSD]
>pm

device: /dev/rwdOc
type: ESDI

disk: ESDI/IDE disk
label: Maxtor 51536H2
bytes/sector: 512
sectors/track: 63
tracks/cylinder: 16
sectors/cylinder: 1008
cylinders: 16383

total bytes: 14594.2M
free bytes: 7245.9M
rpm: 3600

16 partitions:

# size offset fstype [fsize bsize cpg]
a: 300.2M 0.0M 4.2BSD 2048 16384 328 # Cyl 0*- 609
b: 199.8M 300.2M swap # Cyl 610 - 1015
c: 14594.2M 0.0M wunused 0 0 # Cyl 0 - 29651«*
d: 3072.2M 500.1M 4.2BSD 2048 16384 328 # Cyl 1016 - 7257
e: 199.8M 3572.3M 4.2BSD 2048 16384 328 # Cyl 7258 - 7663
£: 500.1M 4796.4M 4.2BSD 2048 16384 328 # Cyl 9745 - 10760
h: 1024.2M 3772.1M 4.2BSD 2048 16384 328 # Cyl 7664 - 9744
k: 2048.0M 5296.4M 4.2BSD 2048 16384 16 # Cyl 10761 - 14921

>q

Write new label?: [y]

B naHHOM cnyuae, disklabel(8) nobe3Ho nocumTan cMeweHne ansa pasgena. B 60nbWIMHCTBE C/ly4aeB, OH CMpaBUTCS,



HO ecnu B AMCKe eCTb "Ablpbl" (HanpuMep, pa3aesnbl YAansanch U Bbl - NIOO6UTENb NPUKIIOYEHNI), MOXET
noHaaobuTbCs MoCKMAETb C KapaHaawoM n 6yMaron 4ytobbl BbicHMTaTb HYXXHOe cMeleHne. XoTb disklabel(8) n penaet
HEKOTOpble NPOBEpPKM Ha paboTocnocobHOCTb Tabnnubl, 34eCb MOXHO HanapTa4ynTb. Heo6xoaAnMo 6bITb OCTOPOXKHbBIM
M NMOHMMaTb CMbIC/T BBOAUMbBIX Yncen.

Ha 6onbwmHcTBe nnatdopm, Ang OpenBSD aocTynHbI WecTHaguaTh pa3aenos B Tabnuue pasgenos gncka. OHu
rnoMeyeHbl naTMHCKNMMK bykBamum ot "a" no "p" (HekoTopble ocobble CMCTEMbBI MOTYT NOAAEPXMBATb TOJIBKO 8
pasaenos). Jliobas Tabnnua pa3nenoB AO/MHKHA coaepxaTtb pa3gen "c" ¢ dannoson cnctemon "unused", koTopas
coaepxuT Bcé dunsmyeckoe ycTtponcteo. Ecnm tabnmua pasgenos otanyaeTcs, 3To Heo6Xo0ANMMO MCNPaBUTb - ONUUS
"D" (CM. HM>XXE) MOMOXET B 3TOM. He cneayeT MbiTaTbCA MCNOb30BaTb pa3gen "c" Ang yero yrogHo Kpome npsiMoro
[OCTyna K CeKTopaM aucka. He cneayet nbitatbCa co3aaBaTh hanioByo CMCTEMY B pa3gene "c". Ha 3arpy304HoM
Aucke, pasgen "a" 3apesepBupoBaH AN KOPHEBOro pasgena, a "b" - ons pasgena nogkayku, HO 3TO TOMbKO H
a3arpy3o4HoOM YyCTPOMCTBE - OCTalibHble YCTPONCTBA MOryT UCMO/b30BaTh BCE NSATHAALATb pa3fenoB KpoMe pa3gena

"c" ans dannoBbIX CUCTEM.

Disklabel - coseTbl 1 pekomeHgaunm

U3yunTte nomoub: B pexnme KOMMaHAHOM CTPokM "?" BbIBOAUT Ha 3KPaH CMMCOK AOCTYMHbIX KOMMaHg. "M"
nokasblBaeT CTpaHuubl pykoBoacTea no disklabel(8).

C6poc no yMonuaHuio: B HEKOTOPbIX Cly4asiX Bbl MOXETE 3aX0TeTb HayaTb BCE 3aHOBO M yAannTb BCIO
CyLWecTBYOLWY MHDOopMauuto o Tabnnue pasaenos. "D" cépacbiBaeT Tabnnuy pa3aenos B COCTOSIHME MO
yMOA4YaHuio, Tak Kak 6yaTo Ha AMCKEe ee HMKOorAda u He 6bino.

KonupoBaHue Tabnuubl pa3genoB: B HeEKOTOPbIX C/ly4Yasix BaM MOXET NOHaAobuUTbCcst ckonMpoBaTb Tabnuuy
pa3fenos C OAHOMo AMCKa Ha APYroi, HO He OAMH B OAWH (HanpuMep, Bbl XOTUTE MOSTy4YMUTb OANHAKOBbIE pasaesbl Ha
AMCKax pa3Horo pasMepa). Micnonbaylite disklabel(8) B pexnme '-e' (MONHO3KpaHHbBIM peaakTop), YTobbl CKONMPOBATb
pa3gesnbl C 3TasIoOHHOro AMCKA, BCTaBbTe €€ Ha HOBbIN ANCK, yAanuTe pasgen 'c', ocTaBLMCSA OT 3Ta/IOHHOIo AMcKa
13 Tabnunubl pa3genos, COXpaHUTecb. Bbl ckonnpoBanu Tabnuuy pasaenoB Ha APYron AUCK, HE N3MeHss ee 6a30BbiX
napameTpoB.

(sparc/sparc64) He pacnonaraTe swap B CaMOM HauaJie AUCKa.

(i386, amd64) OcTtaBbTe NEPBYI0 AOPOXKKY NYCTOM: Ha HeKoTopbix naatdhopMax Bbl A0KHbI OCTaBUTb NEPBYIO
NIOrMYecKyro JOPOXKY He ncnonb3oBaHHol Hu disklabel(8) Hu fdisk(8). OTa pekomeHgaums nHoraa BUAOU3MEHSETCS B
"HaumHalTe pa3gensl ¢ 63 cekTopa", HO 3To BepHO TOJIbKO ecnu 3T0 pasMep AOPOXKM Ballero BuH4ecTepa. He
[onyctmuTe ownbky, 3TO He Bceraa BepHo, disklabel ykaxeT, CKOIbKO MO ero MHeHUIo NPUX0AUTCSA CEKTOPOB Ha
[OPOXKY. MHorne apyrue nnatdopMbl oxmaatoT Havano OpenBSD pa3aenos B 0-M cekTope.

YcTpoicTBa 6e3 paspenoB: Ecin ycTpolicTBO He uMeeT OpenBSD pa3aenioB, HO Ha HEM ecTb Apyras dalisioBas
cucteMa (HanpuMep, ANCK C cywecTBytoweln cuctemon FAT32), aapo OpenBSD "cosgaeT" Ux B NnaMaTu, U 3TO
dopMupyet dpopmanbHyto Tabnuuy pasgenos OpenBSD Ha gucke. B gpyrom cnydae, ecnuv Tabnnua pasnenos co3gaHa
M COXpaHeHa Ha aAncke, n He-OpenBSD dawnnoBas cuctema gobasneHa nosxe, Tabnmua pa3nenos He byaer
aBToOMaTM4yeckn o6HOBNEHA. Bbl AOMKHBI CAeMaTh 3TO CaMOCTOATEbHO, eCcnn XoTute 4ytobbl OpenBSD mMorna
nony4nTb AOCTYN K 3TOM pannosoi cucteme. bonee noapobHO 06 3TOM HMXKe.

"q" nporuB "x": [10 UICTOPNYECKNM MPUUYMHAM, B PEXNUME KOMMAHAHOM CTPOKKN "q" COXpaHSET U3MEHEHUS U
BbIXOANT U3 nMporpaMmbl, "X" BbIXoagnT 6€3 coxpaHeHus. DTO NPOTMBOMOJIOXKHO TOMY, YTO MHOIME NOAN UCMNOMb3YIOT B
HacToswee Bpems. disklabel(8) npeaynpexanaeTt nepen coxpaHeHMEM U3MEHEHWI, XOTS No KoMaHae "X" BbIXoauT
6bICTPO U TUXO.



14.2 - cnonb3oBaHue fdisk(8)

MpouunTaiiTe pykoBoacTBo no fdisk(8).

fdisk(8) ncnonb3yetcsa Ha HekoTopbIx MnaTdopmax (i386, amd64, macppc, zaurus and cats) Ans co3gaHus pa3aenos,
pacrno3HaBaeMbIX CUCTEMHBIM 3arpy34MKOM, B KOTOPbIE MOrYT 6bITb 3anMcaHbl OpenBSD ' WwHble pa3aens disklabel.
Opyrve nnatdopmbl He HyxaatTca B ncnonb3osaHum fdisk(8). fdisk(8) moxeT Takxe 6bITb MCNOAb30BaH AN
MaHunynsunm c MasHon 3arpy3o4Holi 3anmcbio (MBR), UTO MOXET MOBAUATbL HA BCE YCTAHOB/IEHHbIE HA KOMMbIOTEP
onepaumnoHHble cnctembl. B otnnume ot fdisk-nogo6bHbIX NporpaMM B ApPYrnx onepaumnmoHHbIX cuctemax, fdisk B
OpenBSD nogpasyMeBaeT, UYTO Bbl 3HaeTe YTO Aenaete 1, B 60NbLUIMHCTBE C/lyyaes, NO3BOJISIET BaM AefnaTb TO, UTO
X0TUTE, ABNAACH MOLLHbIM MHCTPYMEHTOM B YMesbiX pykax. OH TakXxe No3BONUT BaM cAenaTb BELN, KOTOpbIe Bbl He
LOJKHBI 6611 Mnn He cobupannce Aenatb, TaK YTO OH LOJ/HKEH MCMOJ1b30BAaTbCA C OCTPOXHOCTLIO.

HopmanbHo, Tonbko oanH OpenBSD fdisk pa3gen co3gaeTtcsa Ha ancke. DTOT pa3aen aenutcsa ¢ nomouwbto disklabel Ha
pasaensl arnoson cmctembl OpenBSD.

YT106bI MPOCTO NpOCMOTPETL Bawy Tabnuuy pasgenos npu nomowm fdisk ncnonesyiite:
# f£disk sdO

YTO BbIBEAET HA 9KPaH YTO TO NOXOXee Ha 3TOo:

Disk: sdO geometry: 553/255/63 [8883945 Sectors]
Offset: 0 Signature: O0xAAS55
Starting Ending LBA Info:

#: id (o} H S - C H S [ start: size 1

*0: A6 3 0 1 - 552 254 63 [ 48195: 8835750 ] OpenBSD

1: 12 0 1 1 - 2 254 63 [ 63: 48132 ] Compaq Diag.

2: 00 0 0 0 - 0 0 0 [ 0: 0 ] unused

00 0 0 0 - 0 0 0 [ 0: 0 ] unused

B 3ToM npumepe Mbl BUAUM BbiBoA, fdisk *a ana nepsoro SCSI ancka. Mel MoxeM BuaeTb pa3aen OpenBSD (A6) u ero
pa3Mep. * nokasbiBaeT, 4YTo pasaen OpenBSD siBnsieTCs 3arpy304HbIM.

B npeabiayiem npuMepe Mbl MPOCTO MPOCMOTPeNnM nHbopMauuto. YTo ecnm Mbl 3aX0TUM OoTpeAakTupoBaTth Tabnuuy
pa3MelleHma? Ytobbl caenaTtb 3TO Mbl AOJIKHbI MCNOMb30BaTh dnar "-e". 3To 3anyCTUT KoOMaHAHYo cTpoky fdisk.

# fdisk -e wdO
Enter 'help' for information
fdisk: 1> help
help Command help list

manual Show entire OpenBSD man page for fdisk



reinit Re-initialize loaded MBR (to defaults)

setpid Set the identifier of a given table entry

disk Edit current drive stats

edit Edit given table entry

flag Flag given table entry as bootable

update Update machine code in loaded MBR

select Select extended partition table entry MBR

swap Swap two partition entries

print Print loaded MBR partition table

write Write loaded MBR to disk

exit Exit edit of current MBR, without saving changes

quit Quit edit of current MBR, saving current changes

abort Abort program without saving current changes
fdisk: 1>

BoT 0630p KOMMaHz, KOTOpble Bbl MOXeTe MCMOb30BaTh, KOraa ncnonblyete dnar "-e".

help MokasbiBaeT cnMcok KOMMaHA, koTopble fdisk NMOHMMaeT B MHTEPPAKTUBHOM pexume.

reinit VIHMunannsmpyeT BbibpaHHYO B A@HHbIA MOMEHT HaXoAsLWYCS B MaMATM KOMUIO 3arpy3o4Horo 6noka. 310
yA06HbI cnocob 6bICTPO co3aaTh NONHOANCKOBLIN pa3aen OpenBSD, 06HOBUTL KOA 3arpy3ku M NOArOTOBUTb CUCTEMY
K yctaHoBke OpenBSD (1 Huuero kpome OpenBSD).

disk OTo6paxaeT TekyLlyt reoMeTpuio AncKka, pacnosHaHHyto fdisk. Y Bac ecTb WaHC NMOMEHATb ee, eCNiM XOTUTe.

setpid Vi3meHsseT naeHTMdmMKaTOp pasgena 3agaHHON 3anmcun Tabnnubl pasMelweHns pasgenos. KomaHaa nosesHa
A5 NepeHasHaveHus cylecTBytowero pasaena nog OpenBSD.

edit N3MeHseT 3agaHHyo 3annchb B Tabnmue Haxoasawencs B NaMsaTn KOMMK TEKYLEro 3arpy304Horo 6s10ka. Bbl
MOXeTe pefaKTMpoBaTb B pexunMme reometpumn BIOS, nnan B cekTopax, CMeLeHNSIX N pasmepax.

flag [enaet 3agaHHbIi pasgen 3arpy304HbiM. TONbKO OAWH pasaen MoXeT ObiTb NMOMeYeH Kak 3arpy304Hsbliii. Ecnm
XOTUTE 3arpy>xaTbCs C AONoAHUTENbHOro (extended) pasaena, Bbl LO/MKHbI MOMETUTb 3aNnCb AOMNOJHUTENTBHOIO
(extended) pa3zgena Kak 3arpy304Hyio.

update O6HOBUTb MalIMHHbIE KOAbI B HaX0AsWeENCS B NaMATU KONUM TEKYLLEro 3arpy3o4Horo 6soka.

select BuibnpaeT 1 3arpyxaeT B NaMaTb 3arpy304Hblii 6/10K yKa3aHHbIA B gononHuTensHoM (extended) pa3sgene B
TeKyLeM 3arpy3o4HoM 61oke.

swap CBonuT ABe rMaBHbIX 3arpy304HbiX 3anMcy (MBR), Tak 4TO Bbl MOXeTe NMOMeHsaTb Mectamu MBR.

print PacneyaTtbiBaeT BbI6paHHYI0 B AaHHbIM MOMEHT HaXOASLYHCS B MaMATU KOMMIO 3arpy304HOro 6s10ka un ee
MBR B TepMuHan.

write 3anucbiBaeT HaxoasLWYyCa B NaMATM KOMUIO 3arpy3o4Horo 611oka Ha anck. MNMotpebyetca noaTBepxaeHne
onepauuu.

exit BbixognT c Tekywero ypoBHs fdisk, Bo3Bpalwasch B 40 3TOro BbiI6paHHY HaXoAALWYOCS B NaMsATU KOMUEIO
3arpy3o4Horo 6noka, nnu 3aBepluasi nporpamMMy, B NPOTUBHOM Criy4ae.

quit BbixoanT ¢ Tekywero yposHs fdisk, Bo3Bpallascb B 40 3TOro BbIOpaHHY HaxoAsLWyCs B NaMATU KOMUIO
3arpy3oyHoro 61oka, Uau 3aBepluas NporpamMmy, B NMpOTUBHOM criyyae. B otnnume ot "exit" 3anmcbiBaeT Ha AnCK
MoAMdULMPOBaHHbIN 610K.

abort BoixogmT n3 nporpammbl 6€3 COXpaHEHNSI U3MEHEHUN.

fdisk - coBeTbl 1 pekoMmeHgaunmn



fdisk(8) npegnaraet BO3MOXHOCTb peAaKTUpoOBaTb pasaesibl n B raw sector pexumme u B CHS dopmaTe. Obe onunm
AOCTYMHbI N0 CrieayoLwen NpuYMHe — HEKOTOPbIE 3a4a4vn fierye BbIMOSHATCA OAHUM crnocobom, apyrne — Apyrum.
He orpaHnumnBanTe ceba ncnonb3oBaHMEM TOJIbKO OAHOW OMNUMMN.

MONHOCTbIO YNCTbI ANCK HYXAAETCHA B 3anMMCK 3arpy3oyHoro koga B MBR ans toro, 4tobbl C HEro MOXHO 6b110
3arpyxaTtbcs. Bbl MOxeTe ncnons3osatb "reinit" nnun "update" utobel caenatb 370. ECAn Bbl HE cAenaeTe 3TOro, Bbl
MoOXeTe 3anucaTb BepHyto Tabnuuy pasMelleHns pasgenos ¢ nomolbto fdisk, HO y Bac He 6yaeT 3arpy304HOro agucka.
Bbl MOXeTe 3ax0oTeTb 06HOBUTbL CYLLECTBYOLWUI 3arpy304HbIA KOA B C/ly4ae eC/in Ha YBEpPEHbl B ero NPONCXOXAEHNN.

Ecnun y Bac B cucteMe ectb "cnyxebHbli" nnun "anarHoctmyeckun" pasgen, peKkoMeHayeTcs OCTaBUTb ero Ha MecTe
unu yctaHaenueaTtb ero 10 yctaHoBkn OpenBSD.

Mo ncropmyeckmm npuymnHam "q" coxpaHseT N3MEHEHUS N BbIXOAUT M3 Nporpammebl, a "x" BbIxoanT 6e3
COXPaHEHMUS, B MPOTMBOMOIOXHOCTb TOMY, YTO MHOTME NOAN UCNONL3YHOT B Apyrnx cpeaax. fdisk(8) He
npeaynpexaaeT nepes COXpaHEHMEM U3MEHEHWUI, TaK YTO MCMOJMIb3YMTe €ro C OCTOPOXHOCTHHO.

14.3 - [lo6aBneHne gononHuTenbHbIX gnckos B OpenBSD

Tenepb nocne Toro, kak Bbl MPABUJIbHO HacTpounu CBOM XeCTKUI ANCK, BaM noTpebytotcs yTunmThbl fdisk(8)
(Tonbko ansa apxutekTypbl i386) u disklabel(8) ans Toro, 4tobbl MCcNonb3oBaTh Baw AMck B OpenBSD.

Ons nonb3oBaTtenen i386 Bce HaumHaeTca ¢ fdisk'a. OcTanbHble MOryT 3TO CMesI0 NMPOMIrHOPUpPOBaTb. HMXe NpueBeaeH
npuMep, rae Mol gobasnsem Tpetnin SCSI-NpmMBoj B CUCTEMY.

# fdisk -i sd2

[aHHoe pencTeBme onpenenut "peanbHyto" Tabnnuy pasgenoB AN SKCKK3UMBHOMO UCMOb30BaHMS CUCTEMOM
OpenBSD. danee BaM HeobxoaMMo co3aaTb pasaen. Koro-To 3To MoxeT CbUTb C TONKY.

# disklabel -e sd2

(screen goes blank, your $EDITOR comes up)
type: SCSI
.bla. ..
sectors/track: 63
total sectors: 6185088
.bla. ..

16 partitions:

# size offset fstype [fsize bsize cpgl
c: 6185088 0 unused 0 0 # (Cyl. 0 - 6135)
d: 1405080 63 4.2BSD 1024 8192 16 # (Cyl. 0*- 1393%)
e: 4779945 1405143 4.2BSD 1024 8192 16 # (Cyl. 1393*- 6135)

MepBoe, He obpalwanTe BHUMAHUS Ha pa3aen 'c', oH Bceraa npucyTCTBYET U NpeAHa3Ha4vyeH Ans HOpMasibHOro
dyHKLUMOHNPOBaHUA nporpamm Tuna disklabel! Tun dannoson cucremsl (fstype) ana OpenBSD - 4.2BSD. Obuiee
KOJIMYECTBO CEKTOPOB - 3TO 06WNii 06beM ancka. CkasaHo, YTO eCTb XeCTKM Anck obbemom 3 MNrabavita. Tpu
rmrabanTa B TepMMHax npomssoantens paBHbl 3000 Merabaiit. Tak uTo pa3genus 6185088/3000 (¢ nomowbto be(1)),
Bbl nonyumte 2061. Tenepb, Ans onpeneneHs pasMepoB pasgenos a, d, e, f, g, ... NpocTo yMHOXbTE X*2061 - 1 Bbl



nonyumte X Merabaiit mecta ans pasgena. CMeleHne Balwero HOBOro NepBoro pasaena Ao/HKHO coBnaaaTtb CO
3HayeHneM "cektopoB/gopoxek" ns pesynotatos disklabel. na Hawen cntyaumnm 3to 63. CMeweHne ana Kaxaoro
cneayrowero pasgena 4O/HKHO CKaablBaTbCs U3 pa3Mepa u cMeweHus pasgena (Kpome pasgena 'c', OH HUKOUM
06pa3oM He yyacCcTBYET B 3TUX BbIYUCNEHUSX.)

Nnun, ecnun Bbl NPOCTO XOTUTE OCTaBUTL OAMH pa3des, NPOCToO oTBeYaeTe "1Cnosib30BaTh BCE AOCTYMHOE MECcTo" B

KayecTBe XpaHunuua Beb-coaepXXMMOro, AoOMallHen ANPEKTOPUU UK Yyero-nmbo ewe, Toraa OTHUMUTE U3 obLuero
pa3Mepa AnCKa KOIM4yecTBo Tpekos (popoxek). 6185088-63 = 6185025. Baw pasaen

d: 6185025 63 4.2BSD 1024 8192 16

Ecnu BaM coBCceM He XOUeTcsa BCeX 3TUX C/I0XKHOCTEN, Bbl MOXKeTe NPOCTO BbiNOJIHUTL koMaHAy disklabel
-E Ansa noslyuyeHus Takoro ke pe>xkuMma pasbueHus Ha pasfaenbl, Kak U Ha BalleM 3arpy3o4Hom aucke!
34ech Bbl MOXeTe 3aaaTtb "96 Merabant" npocto Habpas "96M", nunmn, ecnn y Bac 4OCTAaTOYHO 60/bLLON XECTKUN
avck, 96G ans 3agaHusa 96 MrabanT.

3TOro yxe A0CTaTouyHO. HO Bbl elle He 3aKOHYMAM. HakoHel, BaM HY>HO co3aaTb halrnoByto CUCTEMY Ha BalleMm
ancke, ucnonb3ys ytunuty newfs(8).

# newfs sd2a

Nnn ykaxxmte nMs CBOEro Ancka B cucteme Hymepaumm nmen OpenBSD's. (CMOTpuUTE BbiIXOAHbIE AaHHbIE YTUANTbI
dmesg(8), uTobbl y3HaTh, kak OpenBSD Ha3Bana Ball AMCK.)

Tenepb Bbl MOHTUPYETE 3TOT TOIBKO YTO CO3AaHHbIV pasaen. CkaxxeM, Bbl XOTUTE NOMECTUTb ero B /u. CHayana
co3aanTe AMPEKTOpUIO /u. 3aTeM, CMOHTUPYITE pasaen B 3Ty ANPEKTOPUIO.

# mount /dev/sd2a /u

HakoHeu, nobasbTe pa3gen B /etc/fstab(5).

/dev/sd2a /u ffs rw 1 1

YTo ecnum BaM Hy>XHO NepPEHECTU yxe CYLLeCTBYOLWY anpekToputo /usr/local? Bbl 4ONXKHBI CMOHTUPOBATb HOBbIN
auck B /mnt n, ncnonbsys cpio -pdum, ckonmpoBatb /usr/local B anpekToputo /mnt. OTpeaakTupynte dann
/etc/fstab(5) uTtobbl nokasaTb, uTO /usr/local Tenepb HaxoauTcsa B /dev/sd2a (Baw HOBbIM OTPOPMATUPOBAHHbIN
pasaen.) Mpumep:

/dev/sd2a /usr/local ffs rw 1 1

Mepe3arpy3snTecb B 04HOMO/Ib30BaTENbCKOM pexunMe C NoMoLbio boot -s, nepemMecTuTe cywecteytowyto /usr/local B
usr/local-backup (nnu ypanute, ecnn BepuTe B CBOIO yaady) U co3gante nycTyto ampekToputo /usr/local. 3aTem,
nepesarpysuTte cucTeMy, u, Byans! - gainbl okasanncb TaM, rae Hy>Ho!



14.4 - Kak opraHn3oBaTtb CBOMNMNUHI B hann

(3amevaHue: Ecnmn Bbl XOTUTE OpraHM30BaTb CBOMMMUHI B alia No nNpuymHe nosy4veHms coobuieHnsa ob owmnbke
"virtual memory exhausted", Bam cHayana cneayet nonpo6oBaTb YCTAHOBUTb JIMMUTbI HA NPOLLECCChl C MOMOLbIO: B
csh - unlimit(1), B sh - ulimit(1).)

CsonnuHr B daiin He TpebyeT cOopkM COBCTBEHHOIO A4pa, XOTS MOXHO MOCTYMNUTb U TakK, 34€Cb Mbl BAM PACCCKaXeM
KaK yBeJIMYUTb EMKOCTb Swap B 060ux cryyasx.

CeonnuHr B hamn

CeonnuHr B ann - 370 caMbli MPOCTON N CaMblli GbICTPbIN CNOCO6 NOMyYeHNs AOMNONHUTENbHON eMKOCTU swap. DToT
harin He MOXEeT HaxoauTbCs Ha halIoBOM cMCTeMe CO BKIOYEHHbIM SoftUpdates (Mo yMon4aHMIO OHM BbIK/IHOYEHDI).
[ns Hayana gaBaliTe BbISCHMM, KaKOW Yy Hac pasMep swap M Ha CKOJIbKO OH MCMOJMb3yeTCsl, A/ 3TOr0 BbIMNOJHUM
swapctl(8). BbINOAHUM KOMaHAy A5 3TOro:

$ swapctl -1
Device 512-blocks Used Avail Capacity Priority
swap_device 65520 8 65512 0% 0

BbiBOA, HaM MoKa3biBaeT, YTO Y HAaC B HACTOSLLMIN MOMEHT UCMOMb3YETCS ANA CBOMMUHIA U CTaTUCTUKY ero
Mcnonb3oBaHusa. B gaHHOM NpuMepe - ToNbO 0AHO YCTPOMCTBO "swap_device". D10 Ta o6nactb Ha Ancke, KoTopas
ncrnonb3yeTtcsa no ymonyanuio (Ta camasi, KOTOpyto Mbl BUAUM B BbiBoAe disklabel kak pasgen b). B
BbllIEeNpuBEeAEHHOM NMpMMepe Mbl BUAMM, YTO €ro pa3Mmep 3HauuTenbHo 6onble Tpebyemoro cucremont. OaHako, ans
npumepa, byaem cuntatb, YTo HaMm TpebyeTca aobasutb 32M.

MepBbiM WaromM Ans Ucnonb3oBaHnsa darna Kkak yCTpOMCTBO ANst CBOMMMHIa co3gaanmm cam dainn. Jlydwe Bcero ato
caoenaTtb c nomouwbto dd(1). MpmBeaem npumep cosgaHmsa darna /var/swap pa3mepom 32M.

$ sudo dd if=/dev/zero of=/var/swap bs=1k count=32768
32768+0 records in

32768+0 records out

33554432 bytes transferred in 20 secs (1677721 bytes/sec)

Tenepb Mbl AO/XHbI NOAKAKYNTD 3TOT d)an K YCTDOVICTBaM csonnuHra. lNpueBeaeHHasa KoMaHAaa 3TO CAesaeT:

$ sudo chmod 600 /var/swap

$ sudo swapctl -a /var/swap

MNpoBepuUM KOPPEKTHOCTb A06aBfeHus daina K yCcTpoiicTBaM CBOMMMHIa.



$ swapctl -1

Device 512-blocks Used Avail Capacity Priority
swap_device 65520 8 65512 0% 0
/var/swap 65536 0 65536 0% 0

Total 131056 8 131048 0%

Tenepb, KOraa Mbl NOArOTOBMAM UCNONb30BaHue daina ans cBonNnuHra, BaM Hapo 6yaeT o6aBUTbL CTPOKY B
/etc/fstab pns ucnonb3oBaHUs nocne nepesarpyskn. Ecnu Bbl He fo6aBUTE 3Ty CTPOKY Balle YCTPOMNCTBA CBOMMUHIa
He 6yaeT OTKOH(MUIypupoBaHo.

$ cat /etc/fstab
/dev/wdla / ffs rw 1 1

/var/swap /var/swap swap sw 0 O

CBOMMUHT UCMONb3ys YCTPOWCTBO vnode

370 pelweHne ansa 6onee 4NNTENBHONO UCMONBb30BAHNA U OHO MOXET A06aBUTL 60sblle eMKOCTU ANa cBONMNUHra. Ans
MOCTOSIHHOIO CBOMMHIra B alia cHavyana Hago cobpaTb S4po Ans ucnonb3oBaHus vndOc kak ceon. Ecnun Bawa
KopHeBas cuctema wdOa, a npeabiaywmin ceson wd0Ob, ana KoHbUrypaumm sapa ncnonb3yinte CAefyoLwyo CTPOKY
(ecnn He 3HaeTe KakK UM eCTb COMHEHUS - YynTanTe pasgen o cbopke aapa):

config bsd root on wdOa swap on wdOb and vndOc dumps on wdOb

Kak ato 6YLI,ET caenaHo, Hago co3naThb d)aﬁn ANns cBONNUHra. Tow xe KOMaH,Cl,OVI, KaK B NpuMepe BbllleE.

$ sudo dd if=/dev/zero of=/var/swap bs=1k count=32768
32768+0 records in

32768+0 records out

33554432 bytes transferred in 20 secs (1677721 bytes/sec)

®dann cospaH, KoHpurypupyem /etc/fstab. Huxe npMuep, Kak OTKOHPUIypmMpoBaTb 418 UCMOoNb30BaHua darna ansa
CBOMWHra nocie nepesarpysku.

$ cat /etc/fstab
/dev/wdOa / ffs rw 1 1

/dev/vndOc none swap sw 0 0

Tenepb KOMMNbIOTEP NPUAETCA NEpPerpy3nTb A4S 3arpy3Kn HOBOro aapa. Koraa Bce BbIMOSIHEHO, HAM HaAo
OTKOH(UIrypmpoBaTb Halle BUpPTyasibHOEe YCTPOMCTBO AN cBonnuHra. na atoro ncnonbdymrte vnconfig(8).

$ sudo vnconfig -c -v vnd0 /var/swap



vnd0: 33554432 bytes on /var/swap

M Ha nocnenHeM 3Tane NOAK/YMM 3TO YCTPOMCTBO ANst CBONMMHra. Kak u B B NnpyMepax Bbile, NCM0JIb3yeM
swapctl(8). Hy v 3aTeM npoBepuM, BCe 1 KOPPEKTHO.

$ sudo swapctl -a /dev/vndOc
$ swapctl -1

Device 512-blocks Used Avail Capacity Priority
swap_device 65520 8 65512 0% 0
/dev/vndOc 65536 0 65536 0% 0

Total 131056 8 131048 0%

Soft Update

Npesa Soft Updates npuHagnexnt Greg Ganger u Yale Patt, paspaboTka ans FreeBSD - Kirk McKusick. Soft Updates
YaCTMYHO MEHSIOT NopsAOK onepaunii ¢ bydepHbiM KaweMm 6e3 yaaneHms koga FFS cMHXpoHW3auum 3anucu B
KkaTanoru. Takum 06pasoM AOCTUraeTCs 3HaUYNTENIbHOE YCKOPEHME onepaLumin 3anmcu.

BknouyeHne MmexaHusMa soft updates AoKHO NMPOMCXOAMTL Ha 3Tane MOHTMPOBAHUSA. Mpy MOHTUPOBAHMKU C MOMOLLBLO
mount(8), Bbl AONMXKHbI yKa3aTb Heob6xoaAnMocTb NpuMeHeHus soft updates ans gaHHoro pasgena. Huxe npumep
3anncu B /etc/fstab(5) ans BknoueHus soft updates ans ogHoro pasaena sdOa.

/dev/sdOa / ffs rw,softdep 1 1

MpuMeyaHne gns nosb3oBaTenen sparc: He BkovanTe soft updates Ha sund nnm sundc. DT apXUTEKPYpPbl CUITBHO
orpaHM4YMBaloT pasMep NaMaTu A1s 54pa U AaHHasi BOSMOXHOCTb He MOXET 6biTb BkAtoUueHa. OaHako, Ha sun4m Bce
xopowo paboTaer.

Kak 3arpyxaetca OpenBSD/i3867

Mpouecc 3arpysku B OpenBSD/i386 HeTpuBManeH, U NOHMMaHWE ero paboTbl MOXET 6bITb MOJIE3HLIM B PaspeLLeHnm
npo6nem, Koraa 4Yto-To He paboTaeT. CyLlecTBYeT YeTbipe KJOUYEBbIX A/ MpoLecca 3arpy3ky KOMMOHeHTa:

1. FnaBHas 3arpy3soJyHas 3anucb (Master Boot Record (MBR)): naBHas 3arpy304Has 3anuchb - 3TO NepPBbIN
dusnyecknii cektop (512 6anT) Ha ancke. OH COAEPKMT NEPBUYUHYIO Tabnuuy pasaenoB U MasieHbKYH NporpaMmmy
ans 3arpy3sku Partition Boot Record (PBR) - 3arpy304Hoii 3anncu pasgena. 3aMeTuM, YTO B HEKOTOPbIX cpeaax
TepMuH "MBR" ncnonb3yeTtcsa Tonbko Ans 0603Ha4YeHMsA KOAOBOW YacTu 3TOro nepeoro 650ka Ha Aucke BMeCcTo BCero
nepsoro 650ka (Bk4atowero u Tabnuuy pasagenos). Kputnyeckn BaxKHO NOHMMATb 3HaYeHUe "MHMUMaNnN3npoBaTb
MBR" (initialize the MBR) -- B TepMuHonornmn OpenBSD Bbi3oBeT nepesanucb Bcero MBR cekTopa, a He npocTo KoAa,
KaK 3TO BO3MOXHO B HEKOTOPbIX cMCTeMax. BaM HeuacTo npuaértcs 31o aenaTtb. BMmecTo 3TOro ncnonbsynte onuuio
"-u" komaHgHon ctpoku fdisk(8) ("fdisk -u wd0").

XoTsa OpenBSD u BkntovaeT B cebs MBR, BoBce He 0653aTeNibHO MCNONb30BaTb MMEHHO €ro, NMOCKOJIbKY NMpaKTU4ecKu
nobon MBR MoxeT 3arpy3utb OpenBSD. YnpaBneHme MBR ocyuwectensetca nporpammoit fdisk(8), koTtopas
MCMoNb3yeTca ANs peaakTMpoBaHus Tabnuubl pa3aenoB. OHa TakXXe MOXeT ycTaHoBUTb MBR Ha anck.



MBR OpenBSD uHpopMupyeT 0 cBoen paboTe cneayowmnM coobeHnem

Using drive 0, partition 3.

yKasblBas C Kakoro AMcyKa U C Kakoro paszena 6yaeT npomssoamTbcs 3arpyska PBR. B gononHeHne kK oueBUAHOM
MHpOpMauMn B KOHLUe CTpoku BbiBoamTca ("."), KOTOpasi roBOPMUT O TOM, UYTO Ha AAaHHOM MallMHE MOXeT
ncnonb3oBaTbcs LBA ansa 3arpysku. Ecnv mawmHa He no3eonseT ncnosb3osaHue LBA, BMecTo Touku byaeT
BbiBOANTbCSA (";"), coobwatowas 06 ncnonbzosaHumn CHS:

Using Drive 0, Partition 3;

3aMeTuM, 4YTO TOYKA WM TOYKa C 3ansaTOn UCNOoAb3YyTCSA ToNbkKO B "HoBoM" MBR OpenBSD, HaunHasa ¢ OpenBSD 3.5.

2. Partition Boot Record (PBR): Partition Boot Record, Takxe Ha3biBaeMbln PBR nnun biosboot(8) - nepsbii
dunsnyecknii cektop pasgena OpenBSD agucka (nocne cogepxawero kog nmeHn darina). PBR ectb "3arpysumnk
nepeou ctynenn" ana OpenBSD. OH 3arpyxaetca MBR u caM, B CBO oyepefb, 3arpyxaet 3arpy3dunk OpenBSD
BTOpOW cTyneHun, boot(8). Kak u MBR, PBR o4eHb HeBenmk, BCEro ToJIbko 512 6anT. DToro HegocTaTouHO A4ns paboTol
MONHOMYHKLMOHANBHOIO NpUIoXeHUsa Ansa paboTbl ¢ hanaoBon cMcTemMol, Nno3ToMy PBR HaxoanTCs B OTAE/IbHOM
BIOS-pocTynHoMm pasgene aucka /boot.

PBR yctaHaBnmBaeTtcsa installboot(8), koTopbin 6yaeT onmcaH B 4aHHOM pyKoBOACTBe Huxe. PBR coobuiaeTt o cBoei
paboTte

Loading. ..

BbIBOAS TOUYKY MPU KAXAO0M NOMbITKe YTeHns 6noka gannosoi cuctemol. 3atem PBR coobuaeT, ncnonosyetcs nm LBA
mnun CHS ans 3arpysku, To ecTb koraa ucnonbsyetca CHS coobuieHne 6yaet BbirnaaeTb Tak:

Loading;...

Crapas Bepcus (paHee v3.5) biosboot(8) BbiBoaMna coobuwenune "reading boot...".

3. Barpy3unk BToporo ypoBHs, /boot: /boot 3arpyxaetcs PBR, 3agada koToporo obecneumTb 4OCTYN K
darnosomn cncteme OpenBSD cpeactBamum annapatHoro BIOS, o6HapyXeHnsi MECTOHaX0XAEeHNS U 3arpy3ku sapa.
boot(8) nepenaeT onuuun 3arpy3sku 1 nHbopMaunio S4py.

boot(8) nporpamma nHtepakTmeHasa. Mocne 3arpy3ku OH NbiTaeTCA HAUTU K npounTaTh /etc/boot.conf, ecnn oH
eCTb (4TO YCTAHOBKM OTNIMYAIOTCSA OT YCTAaHOBOK MO YMO4YaHUIO) 1 obpabaTbiBaeT ero MHCTpyKuUmMn. Koraa
MHCTPYKUMK /etc/boot.conf BbINOMHEHDI, BblAAETCS NpUrialeHne:

probing: pc0 com0 coml apm mem[636k 190M a20=on]
disk: £d0 hdoOo+
>> OpenBSD/i386 BOOT 2.10



boot>

Monb3oBaTento (MO yMON4YaHWI0) AaeTcsa NSATb CEKYHA Ha BBOA MHCTPYKLUWIA, U, MO UCTEYEHNIO BPEMEHM,
MCMNOJSTHAOTCS 3aaym No YMOJIYEHMIO: rpy3uTCs 94po, bsd, ¢ kopHeBOro pasaena nepBoro XecTkoro Agncka.
3arpy3uunK BTOpPOro ypoBHsl o6HapyxunBaeT (MpoBepsieT) yCTponCcTBa, Ncnonb3ysa cpeactsa BIOS (nockonbky a4apo
OpenBSD ele He 3arpyxeHo). Bbille Mbl MOXeEM BUAETb UTO OH OOGHapPYXWI:

pcO - cTaHAapTHas KnasmnaTypa n aucnnen cuctemsol i386.

com0, com1 - /[Iea cepuitHbIX nopTa

apm - OyHKUMN paClUMpPeHHOro ynpasnieHmsa nutaHnem APM BIOS

636k 190M - O6bi4HOe O3Y (Ao 1M) u pacwmpeHue (cebiwe 1M)

fd0 hdO0+ - O6Hapy>xeHbl AnCKOBbIe ycTporicTBa BIOS, B faHHOM cny4vae, OAMH TMOKUIN U OANH XECTKUMN
ONCKMN.

3Hak '+' nocne "hd0" coobwaeT 0 BO3MOXHOCTM AoCcTyna cpeactsammn BIOS k /boot B pexxume LBA. MepBbiii pas,
npun yCcTaHOBKe, Mbl MOXEM YBUAETb 3HaK '*' nocne 0603HavYeHNs KeCTKOro AUCKa -- 3TO FOBOPUT O TOM, UTO XEeCTKUI
He uMeetT KoppekTHoro OpenBSD disk label.

4. Kernel: /bsd: 2710 okoHYaTesNbHbIN 3Tan, 3arpyska sapa OpenBSD B O3Y 1 NonHOUEHHbIN 3anyck. Tonbko Koraa
AP0 3aHpyxeHo OpenBSD cMmoxeT paboTaTb C annapTHbIMKM YCTPOMCTBAMKN HaNpsiMyto, HE UCnoab3ys cpeacrtea BIOS.

UTak, BeCb npouecc 3arpysku GYLI,ET BbIrNAAETb Cieayowmnm 06pa30M:

Using drive 0, partition 3. <- MBR
Loading.... <- PBR
probing: pcO0 com0 coml apm mem[636k 190M a20=on] <- /boot
disk: £d40 hdoOo+

>> OpenBSD/i386 BOOT 2.10

boot>

booting hdOa:/bsd 4464500+838332 [58+204240+181750]=0x56cfd0
entry point at 0x100120

[ using 386464 bytes of bsd ELF symbol table ]
Copyright (c) 1982, 1986, 1989, 1991, 1993 <- A[pPO
The Regents of the University of California. All rights reserved.

Copyright (c) 1995-2008 OpenBSD. All rights reserved. http://www.OpenBSD.org

OpenBSD 4.3 (GENERIC) #698: Wed Mar 12 11:07:05 MDT 2008
deraadt@i386.openbsd.org: /usr/src/sys/arch/i386/compile/GENERIC

YTto moxeT bbITb HenpasBuiibHO

Hepa6ouuii/HenpaBunbHbIi/HecoBMecTUMMbIA MBR: Kak NpaBuo, UCMONb3YEMbI XeCTKUI ANCK UMEET yXe
Kakon-to MBR, HO ecnu AMCK HOBbIN WX UCMONb30BaNCsa paHeee Ha Apyron nnatdopme, U Bbl He oTBeTMNM "Yes" Ha
Bonpoc "Use entire disk" B npouecce nHctannaumm, Baw ANCK MOXeT OKa3aTbCs C HEKOppeKTHor MBR, u, kak
cneacTBMeE, 3arpyskKa oKaXeTcst HEBO3MOXHOW, HECMOTPSA Ha KOPPEeKTHyto Tabnuuy pasaenos.



MoxHo yctaHoBuTb OpenBSD MBR Ha Baw auck ¢ nomoubio fdisk. 3arpysmtech € Bawero MHCTanAsuMoHHOIo

HocuTens, BblbepuTe "Shell" n BbINONHUTE KOMaHAY:
# fdisk -u wdoO
MO>HO yCTaHOBUTb onpeaeneHHbii MBR ncnonb3ys fdisk
# fdisk -u -f /usr/mdec/mbr wdO

4YTO yCTaHOBUT dann /usr/mdec/mbr kak cnctemHbii MBR. 3TOT dainn u3 noctaBkn OpenBSD aBnseTcsa
CTaHAapTHbIM MBR, KoTOpbIi MOXeT ycTaHoBUTb fdisk, HO Mbl B JAaHHOM Clly4yae MOXeM YCTaHOBWUTb M Nt060M Apyroi
MBR, Ha KOTOpbIl yKaXeM.

HenpaBunbHoe MecToHaxo)xxaeHue /boot B PBR: Npu ycTtaHoBke PBR installboot(8) 3anucbiBaeT HoMep
6noka n cmeweHune /boot's inode B PBR. Mo3ToMy yaaneHne u 3ameHa /boot 6€3 NoOBTOPHOro BbINOAHEHMS
installboot(8) caenatoT 3arpy3ky Ballen CUCTEMblI HEBO3MOXHOM, MOCKO/IbKY HECMOTPS HM Ha 4TOo PBR nbiTaeTcs
paboTaTb C ykasbiBalOWMM Ha geckpuntop danna inode, a Tam Bpsag im 6yaeT Baw 3arpy3dunk BTOporo ypoBHs! /boot
ynTaeTcsa BbizoBaMu dyHkumn BIOS, ctapble Bepcn PBR BecbMa 4yBCTBUTENbLHBLI K paboTe BIOS. U3MeHns B
reomMeTpumn amMcka (nepeHecTun, Hanpumep, ANCK C KOMMboTepa, Ha KOTOPOM Mcnosib3oBanocb CHS Ha ncnonb3ytowmi
LBA nnun BHecTn nopnobHble nameHeHus B BIOS)npueeayT K obpaweHunto BIOS k agpyromy mMecTy Ha aumcke (pasnnyHble
HOMepa 610K0B 6yAyT yKa3blBaTb Ha HYXXHOE MeCTO Ha AUCKe), NOTOMY NpMAETCS CHOBa 3anycTuTb installboot(8)
nepepn nepesarpyskon cuctembl. HoBble (OpenBSD 3.5 n 6onee HoBbie) PBR MeHee 4yBCTBUTENbHbI K paboTe.

Mockonbky PBR o4yeHb Man BbiBOAUMAs VIHCDOpMaLI,VIﬂ 06 owmnbkax o4YeHb NaKOHUYHA U MCNOJNIb3YET COKpaleHnd, n

X yncno mMano. Hanboneee yactoble:

ERR R -- BIOS Bo3BpaTun ownbKy Npun NonbiTKke YTeHUst aucka. Hanbonee 4yacto NnpoMcxoamT M3-3a
HEBO3MOXHOCTU YTEHUS AMCKaA.

ERR M -- HenpaBunbHbln HoMep magic(5) second-stage bootloader's header. O6bI4HO 3TO NPONCXOANT U3-3a
yTeHus HE /boot, no npuynHam HekoppekTHOro BbinoaHeHus installboot(8), daiin /boot namerHen nnmn saw BIOS He B

COCTOSIHMM NMPOU3BECTU YTeHue C agncka 6onbloro pasmepa.
[Opyrune coobueHns nogpobHoO onmncaHbl B pykoBoacTee biosboot(8).
Ansa noapobHoin nHdopmaumm o npuecce 3arpyskun Ha i386:

boot_i386(8)
http://www.ata-atapi.com/hiw.htm Hale Landis' "Kak 310 paboTtaet".

14.7 - Kakne npobnemsbl 6b1BatOT Npy NCnonb3oBaHnn 60nbLlUmnX dannoBbiX CUCTEM
B OpenBSD?

OpenBSD noaaepxnBaeT dannosble cnctembl FFS n FFS2 (Takxxe nsBecTHble kak UFS n UFS2). FFS darnosas
cucrtema, ucrtopmdeckm ncnonbsyemas OpenBSD, FFS2 ncnonb3syeTtcs HaunMHas ¢ 4.3. MNepe TeM Kak paccMOTpeTb

BONPOChbI OFpaHVIHeHVIVI, HaKnagbiBaeMbIX KOHerTHOVI CMCTEMOVI, Mbl paCCMOTPpUM 6onee obwune BONpPOChI.



CnepyeT pasnnyatb BO3MOXHOCTU DanioBOM CUCTEMbI U BO3MOXHOCTU annapaTHoro obecneyeHuns. Hoeble ancku IDE
250G mMoryT nmeTtb npobnembl Ha cTapbix (A0 cTaHaapToB >137G) nHtepdencax (xoTs yawe Bce paboTaeT 6e3
npobnem), a pekoTopble o4eHb cTapble SCSI aganTepbl MOryT MMeTb NpobnemMbl Npy paboTe C HOBbIMU AMCKaMK,
HeKoTopble cTapble BIOS-bl MOryT COMTU C YMa OT pa3MepoB COBPEMEHHbIX ANCKOB. 3HATE BO3MOXHOCTU CBOEro

annapakTHoro obecneveHus.

Pasmep pa3gena n orpaHn4YeHund Ha pa3MelleHne pasgena

K coxaneHuto, NosIHOCTbI BO3MOXHOCTU OC CTAaHOBATCS AOCTYMHbIMU TOSIBKO NOCAE 3arpy3ku a4pa B NaMsTb.
Mpouecc 3arpy3ku UCnonb3yeT (U UM OrpaHNYeH) CUCTEMHbIM boot-ROM.

MosToMy Beck dann aapa /bsd gomkeH HaxoanTbCa B 30He, agpecyemon boot-ROM. Ha HekoTopbix cTapbix i386 Becb
KOpHEBOW pasaen fonxeH 6biTb B Npegenax nepsbix 504M, 1 gake 6onee HoBble KOSIMMbIOTEPLI MOMYT HakAaAblBaTb
orpaHnyeHuns B 2G, 8G, 32G, 128G wnnun gpyrue. CneanyeTt oTMETUTb, YTO U CPAaBHUTESNIbHO HOBbIE KOMMbIOTEPSI,
noaaepxuvsatowmne anckn 6onee 128G Ha camom gene nmetoT BIOS ¢ orpaHMyYeHHMAMM Ha pacnonoXeHue 3arpysymka
B paMKaX Ha4danbHbiX 128G. Bbl MOXeTe Ha HUX MCMOJIb30BaTh AUCKM 60blIOro o6bema, HO Ball KOPHEBOW pasaen

[OJIKEeH HaxoanTbcs B 30He M3Y 3arpy3uumka.

3aMeTuM, YTO MOXET OKa3aTbCs BO3MOXHbIM YCTaHOBUTb NpuBos pa3mepoM 40G Ha ApeBHIOK 486 1 3arpy3nTb
OpenBSD Ha oavnH 60nbLIOK pasaes, NoCYnTaB, YTO Mbl CMOMIM 060TK orpaHMyeHns. Bce aTo MoxeT 06epHYTbCs

COBEPLUEHHO HENPUATHbLIMU BELWLaMK:

Bbl ycTaHoBuTEe BCe B 0aMH 40G / pa3aen. 310 3apaboTaeT, nockosnbKy BcA Bawa OC (Bknwoyas /bsd) HaxoanTcsa B
nepebiX 504M.

Bbl nonb3yeTecb CUCTEMOM, U € pa3Mep cTaHoBUTCSA 6onee 504M.

JenaeTte upgrade, cobnpaeTte cobCcTBEHHOE S4P0O, YCTaHaBMBaeTe HOBoe s4po /bsd BMeCcTO cTaporo.

MeperpyxaeTecs.

MonyyaeTte uto-HMbYab Bpoae "ERR M" nnu ewe kakon-to "ctopnpms" npm 3arpyske.

Mouyemy? MNoTOMY 4YTO KOrAbl Bbl 3anNncbiBaeTe HoBoe AP0 "nmoBepx" (NepenucbiBaeTe) cTaporo, HoBbIM dann /bsd
OTHIOJb HE 3anncbIBaeTCs Ha TO Xe MeCTO Ha AnCKe, rae 6bin CcTapbiii, a pa3MeLllaeTcs, BeposiTHeee BCero, 3a
npeaenammn AocTynHbix 6a3oBoi cncteme Beoda-sbisoga (BIOS) 504M. 3arpy3unk He MOXET 3arpy3uTb /bsd u
cuctema "3aBucaet".

Y1066l OpenBSD Morna 3arpy3uTbes, boot loaders (biosboot(8) u /boot B cnyuae i386/amd64), aapo (/bsd) AomkHbI
HaxoAMTbCS B noaaepxvBaemor M3Y-3arpy3unkoM o6n1act, u B paMKax ero Bo3MOXHocTen. YTobbl "kaTtaTbcs Ha

caHax", npasuna NpocCTbl:

Becb KOpHEBOW pa3aesn Ao/HKeH 6biTb B BUAMMOM 6a30BOM CMCTEMO BBOAA-BbiBoda komnbloTtepa (BIOS)
(vwnm boot ROM) agpecHOM NpocTpaHCcTBe.

HekoTopble He-i386 nonaratoT, YTO 3awMLLeHbl OT NoAo6Horo, Ho 6onbwmMHCTBO boot ROM HaknagbiBatoT
orpaHM4yeHns Ha pasmep amcka. OAHaKO 3a4acTylo y3HaTb, Kakoe OHO B AaHHOM KOHKPETHOM cny4yae, bbiBaeT BeCbMa

3aTpyAHUTESBHO.

3TO ewe of4Ha NMpuUYMHa, COrnacHoO KOTOpPoN cnepyeT pa3bmueaTtbh AMCK Ha pa3aesnbl, @ He UCMNOb30BaTb 0ANH 60/bLIONK

obwmni.



fsck(8) TpeboBaHusA BpeMeHu 1 namMaTu

[Opyro MOMeHT OTHOCUTENIbHO 60/bLINX (halIOBbIX CUCTEM - BPEMSI U PeCypCbl NaMsATU. KOTOpble NoTpebytoTcs ans
paboTbl MO BOCCTAaHOB/IEHUIO (halinioBon cucteMbl fsck(8) mocne aBapwuu anekTponuTaHmsa. He cnyayeTt co3paBaTth
dannosble cnctembl paamepoM 120G Ha komnbioTepe ¢ 32M O3Y, NOCKONbKY HE NPUXOAUTCS pacCuYMTbiBaTb Ha
KoppekTHyto paboTy fsck(8) nocne aBapuu. N'py6o notpebHocTn O3Y ans npoBepku nocnie c60si MOXXHO OLLEHUTDb TakK:
1M pocTynHoOM NamMaTh Ha Kaxablh 1G AMCKOBOro NpocTpaHCcTBa Heobxoanumo ans paboTbl fsck. CBon MoXeT
MCMOMb30BaTbCHA, HO 3TO HACTOJIbKO 3aMeanseT NpoLecc, YTO MOXET OKa3aTbCA HEMPUEMIIMMbBIM, 3@ UCKJTIOYEHNEM
KpalHen Heo6X0ANMOCTU, KOHEYHO.

Bpemsa paboTbl fsck agnsa npoBepku AnCKa MOXET CTaTb NpobseMol No Mmepe pocTa pa3mepoB aloBON CUCTEMBI, HO
nMenTe BBUAY - fsck paboTaeT TONbKO C AMCKOBbLIM NPOCTPAHCTBOM aKTyasibHOM (alinioBor cMCTeMbl. DTO elle ofHa
npuymHa oteeta "HET" Ha oTBeaeHMe BCEro AMCKOro npoCTpaHCTBa noA oavH pa3aen. MoHTMpoBaHue danioBon
cucteme B pexmme "Tonbko yteHne" (RO) nnum He (NOCTOSAHHOE) MOHTMPOBAaHMeE cnacaeT oT Heob6Xo0ANMOCTH 3anycka
fsck(8) nocne BblaeprmBaHus kabens nuTaHus.

He 3abyabTe, 4TO ecnun Bawa gasiisioBas CUCTEMA COCTOUT U3 HECKOJIbKMX ANCKOB, TO nocsne aBapuu fsck(8) byaer
pabotaTb MeaneHHee u notpebyeT 6onblle NAaMATH, YeM AN OAHOMO AUCKa Takopro pasmepa.

Koraa pa3smep dairinosoi cuctembl npeBbicnT 1TB co pasmepamun dparmeHToB 1 6n1okoB fsck ans 3anycka notpebyer
1GB O3Y, uTo MOXeT nonacTb Ha orpaHnyeHns OpenBSD Ha BblAENSMYIO NMOA OAHO MPUIOXKEHNE NaMATb. YBEINUYeHue
pa3MepoB pparMeHToB n/unn 610KOB NpMBEAET K YMEHbLUEHWNIO YMncaa inodes 1 No3BosUT Nonb3oBaTbCca 60nbWMMK
dannosbIMM cMcTeMaMu.

FFS vs. FFS2

Mpwn ncnonob3osaHun FFS OpenBSD noaaepxwusaeT dannosyto cuctemy ao 231-1, unum 2,147,483,647 cekTopos
pa3mepoM 512 bytes, 4yTo no3sonseT nonyunTb noutn 1T. FFS2 no3sonseT ropasno 6onbwnin pasmep daiaiosomn
CUCTEMBbI, Mbl CTOJIKHEMCS B 3TOM C/lyyae C APYrMMU OrpaHNUYEHNSIMU ropasao paHblue, HeXenn nuMuT gannnosomn
CUCTEMBI.

3arpy3ka/ycTtaHoBKa siapa MOXeT 6biTb NponsBeaeHa Tonbko ¢ FFS, He FFS2, cuctemHble pasagensi (/, /usr, /var,
/tmp) noaTomy He MoryT 6biTb FFS2, or severe maintenance problems can arise (B Nt060M cnyyae HeT HUKaKux
OCHOBaHUN genaTtb 3TW pasgesbl CToAb 60bwKrMK). Mo 3ToM NpuumHe 6onbluKe pasaenbl MOryT 6biTb MCMOb30BaHbI
TONbKO ANsA "HecucTeMHbIX" pa3genos, kK npumepy, /home, /var/www/, /bigarray, v T.4.

Mepen o6HoBNEHMAMUK (Uupgrades) Bbl 4O/MKHBI MOMETUTL BCe pa3aenbl FFS2 kak "noauto" nockonbky B AaHHOEM
c/lydae Mcnonb3yeTcsl MHCTaMNSLMOoHHOE S4po (He noaaepxuBatowee pasgensl FFS2).

OTMeTUM, YTO He BCe gpaMBepa M KOHTpoJepbl nogaepxmneatoT 6onbline guckn. Hanpmmep, ami(4) nmeet
orpaHnyeHue 2TB Ha normyeckuii AMck. MHornme NnpocTo He NpoOBEpPEHbI, K NpUMepy, Koraa nucasnachb 3Ta
OOKyMeHTauus, y Hac He nmenocb >1TB IDE SATA npuBoAOB A1 TECTUPOBAHUSA, U Mbl HE MOXEM CKa3aTb
HaBepHsKa, Kak oHn byayT paboTaTb.

14.8 - YctaHoBka Bootblocks - i386/amd64 cneunduka



CoBpeMeHHble Bepcumn OpenBSD (3.5 1 6onee HoBble) BECbMa MOHAT/IMBLIA CUCTEMHbINM 3arpy3ymnk, 6onee TepnnMbii
K reoMmeTpun gucka yem 6onee CTapbii, 0AHAKO, OH YyBCTBUTENEH K pacnonoxeHuto /boot Ha ancke. Ecnn Bawm
[eNCcTBUS MOTyT NPUBECTU K U3MEHEHUIO MeCTOHaxoxaeHus boot(8) (koHKpeTHO, K HOBOMY inode), Bbl LOIKHbI
MPUHATb MepPbl A1 BO3MOXHOCTM KOPPEKTHOM 3arpy3ku. [nsa npasBku boot block ans HopmanbHOM 3arpysku,
3arpysuTtech ¢ rmbkoro ancka (mnum 3arpysoyHoro CD) u npu nonydeHun npurnaweHns 3arpysdunka, ssegute "b
hdOa:/bsd" ans npuHyaenbLHOWM 3arpy3ku C NepBOro XeCTKoro Ancka (a He rmbkoro). MalwunHa AoSXHA CTapToBaTh
HOpManbHO. Tenepb BaM Hago NepeyCcTaHOBUTL 3arpy3umk nepsomn ctynenn (biosboot(8)) ncxoas ns HaxoxaeHns
danna /boot npu nomowm nporpammel installboot(8).

B HaweM npumepe ans 3arpy3kun sd0 (Ho B cniyyae IDE 6b110 661 wdO v T.4.):
# cd /usr/mdec; ./installboot /boot biosboot sd0
Ecnu notpebyetcs 6onee HoBas Bepcus bootblock, eee Hano 6yaeT cobpaTtb caMocToATENBHO. DTO MPOCTO:

# cd /sys/arch/i386/stand/
# make && make install
# cd /usr/mdec; cp ./boot /boot

# ./installboot /boot biosboot sd0 (or whatever device your hard disk is)

14.9 - loToBUMCS K 6eacteuamM: CosgaHmne pesepBHbIX KOMUN U BOCCTAHOBMEHNE CO
CTpuMmMepa

BBeneHwne:

Ecnv Bbl NNaHMpyeTe cepBep UCMNOMb30BaTb 4151 Cepbe3HbIX 3aAa4, He NUWHMM 6yaeT nogyMaTb O CUCTEME

pesepBHOro KOMMPOBAHUSA Ha Cly4ali BbIXO4A M3 CTPOS BalUMX XECKMUX AMCKOB.

OTa nHdopMaumsa NOMOXET BaM B paboTe co ctaHaapTbiMu ytunutamm dump(8)/restore(8), noctaBnseMbiMu
OpenBSD. YTunuta ¢ 601bWMMM BO3MOXHOCTAMK NoA Ha3BaHneM "Amanda" Takxxe AOCTYNHa B KOMIEKUUUU NakeToB
M NO3BONSET AeNaTh pe3epBHbIe KOMUU C HECKOJIbKMX CEPBEPOB Ha OAUH CTpMMMep. B 60nblWINHCTBE CiyvyaeB BMosiHe
XBaTUT BO3MOXHocTel dump(8)/restore(8). OaoHako, ecnun y Bac eCTb He06X0AMMOCTb PE3€PBHOMO KONMPOBAHUS
HECKOJIbKMX MalluH, obpaTuTe BHMMaHWe Ha Amanda.

B HaweM npumMmepe Mbl paCCCMOTPUM KOHpUrypmuposaHue ans SCSI ANCKOB U MarHMTHOW NeHTbl. [na cepbesHbIX
3ajay, Kak npaBmno, ncnonb3ytTcs SCSI aucku, a ncnonbloBaHue IDE He pekoMeHAyeTCs, BBMAY MX paboTbl C
HeucrnpaBHbIMK 60kaMn. Hy, KoHeuyHo, nHpopmaums He 6yaeT 6ecnonesHon ans nonb3osatener IDE nnu apyrumx,
MOMeHANTE TONbKO Ha3BaHMA YCTPOMCTB B NPUBEAEHHbBIX NMpMMepax n Cnonb3ynTte Ha 3g0poBbe! Hanpumep sd0a Ha
wdOa ansa IDE.



PesepBHOE KONMMpPOBaHME Ha NEHTY:

Hawa 3apava pe3epBHOr0 KONMWMPOBAHUA Ha JIEHTY NEPBbLIM AESIOM NpeanofiaraeT 3HaHWe UCXOAHbIX AAHHbIX, KyAa
CMOHTUPOBaHbI Haww gannosble cucteMbl (OPC). Y3HAEM 3TO C NOMOLWbIO KOMaHAbl mount(8). Moayymm 4To-To

BpoJe:

# mount
/dev/sd0a on / type ffs (local)
/dev/sdOh on /usr type ffs (local)

B naHHOM npumMepe kopHeBas ®C (/) dpunsnueckm HaxoamTcs Ha sd0a, To ecTb Ha SCSI 0-M XeCTKOM AncKe, pa3gen
a. ®C /usr pasmewaetcsa Ha sdOh, SCSI xectkun gauck 0, pasgen h.

Opyron npumep, 6onee cnoxHor Tabnnubl pa3nenos:

# mount

/dev/sdO0a on / type ffs (local)
/dev/sd0d on /var type ffs (local)
/dev/sdl0e on /home type ffs (local)
/dev/sdOh on /usr type ffs (local)

B aToM uyTb 60neee crnoxHoM npumepe kopHeBas ®C (/) pusmnyeckn HaxoamTcs Ha sdOa. ®C /var Ha sd0d, /home
Ha sdO0e u /usr Ha sdOh.

[Ons co3naHnsa pe3epBHbIX KOMUM HaAo yYKasaTb MMA Kaxaoro pasaena dump. MNpMBoaMM KOMaHabl 418 HalLero

npocTon Tabnuubl pasaenos:

# /sbin/dump -0au -f /dev/nrst0 /dev/rsdOa
# /sbin/dump -0au -f /dev/nrst0 /dev/rsdOh
# mt -f /dev/rst0 rewind

Ons 6onee cnoxHon Tabnuubl pasaenos KOMaHAbl HUXe:

# /sbin/dump -0au -f /dev/nrst0 /dev/rsdOa
# /sbin/dump -0au -f /dev/nrst0 /dev/rsd0d
# /sbin/dump -0au -f /dev/nrst0 /dev/rsdOe
# /sbin/dump -0au -f /dev/nrst0 /dev/rsdOh
# mt -f /dev/rst0 rewind

Ha ctpaHuue pykosoactea dump(8) MOXHO NOCMOTPETb, KaKOoW NapaMeTp 3a YTo oTBeyvaeT. A BOT KpaTkoe

onncaHune Ncnosib30BaHHbIX HAMK:

0 - BbinonHWUTL dump ypoBHS 0, BCE MOHOCTbIO



a - MNonbITaTbCs @aBTOMaTU4YeCckM onpeaennTb tape media length
u - O6HoBUTbL pain /etc/dumpdates - Koraa nocieaHUn pasx OCyLWEeCTBNAIOCH pe3epBHOE KONMpPOBaHMeE

f - YkazaTb ncnonbdyembin ctpummep (/dev/nrst0 B Hawem cnyyae)

B KOHUE CTpOKM yKasbiBaeM, Kakon pa3saen pesepeuposaTthb (/dev/rsd0a, v Tak ganeee)

KomaHga mt(1l) B caMOM KOHLLEe MCNOAb3yEeTCS ANa NepeMoTKKN neHTbl. ObpaTuTech K CTpaHuue pykoBoacTBa mt ans
O3HaKOMJIeHMS C APYTMMK NapaMeTpaMu (Hanpumep, eject).

Ecnv Bbl He YBEpeHbl B Ha3BaHWM BaLLEro CTpMMMepa, Ucnonb3yiTe dmesg . MpuMep cTpuMMepa B BbiBoge dmesg

W 4TO-TO BpoAae:

st0 at scsibus0 targ 5 lun 0: <ARCHIVE, Python 28388-XXX, 5.28>

HaBepHoe, Bbl 3aMeTU/IN, YTO Mbl UCMONb30BaAN AN AOCTyNa K cTpuMMepy "nrst0" BMecTo BbiBOAMMOro B dmesg
"st0". koraa Mbl o6pawaemcs k st0 kak nrstO are accessing the same physical tape drive but telling the drive to not
rewind at the end of the job and access the device in raw mode. To back up multiple file systems to a single tape, be
sure you use the non-rewind device, if you use a rewind device (rst0) to back up multiple file systems, you'll end up
overwriting the prior filesystem with the next one dump tries to write to tape. You can find a more elaborate
description of various tape drive devices in the dump man page.

If you wanted to write a small script called "backup", it might look something like this:

echo " Starting Full Backup..."

/sbin/dump -0au -f /dev/nrst0 /dev/rsdOa
/sbin/dump -0au -f /dev/nrst0 /dev/rsdoOd
/sbin/dump -0au -f /dev/nrst0 /dev/rsdOe
/sbin/dump -0au -f /dev/nrst0 /dev/rsdOh
echo

echo -n " Rewinding Drive, Please wait..."
mt -f /dev/rst0 rewind

echo "Done."

echo

If scheduled nightly backups are desired, cron(8) could be used to launch your backup script automatically.

It will also be helpful to document (on a scrap of paper) how large each file system needs to be. You can use "df -h"
to determine how much space each partition is currently using. This will be handy when the drive fails and you need

to recreate your partition table on the new drive.

Restoring your data will also help reduce fragmentation. To ensure you get all files, the best way of backing up is
rebooting your system in single user mode. File systems do not need to be mounted to be backed up. Don't forget to
mount root (/) r/w after rebooting in single user mode or your dump will fail when trying to write out dumpdates.
Enter "bsd -s" at the boot> prompt for single user mode.



Viewing the contents of a dump tape:

After you've backed up your file systems for the first time, it would be a good idea to briefly test your tape and be
sure the data on it is as you expect it should be.

You can use the following example to review a catalog of files on a dump tape:

# /sbin/restore -tvs 1 -f /dev/rst0

This will cause a list of files that exist on the 1st partition of the dump tape to be listed. Following along from the
above examples, 1 would be your root (/) file system.

To see what resides on the 2nd tape partition and send the output to a file, you would use a command similar to:

# /sbin/restore -tvs 2 -f /dev/rst0 > /home/me/list.txt

If you have a mount table like the simple one, 2 would be /usr, if yours is a more advanced mount table 2 might be
/var or another fs. The sequence number matches the order in which the file systems are written to tape.

Restoring from tape:

The example scenario listed below would be useful if your fixed drive has failed completely. In the event you want to
restore a single file from tape, review the restore man page and pay attention to the interactive mode instructions.

If you have prepared properly, replacing a disk and restoring your data from tape can be a very quick process. The
standard OpenBSD install/boot floppy already contains the required restore utility as well as the binaries required to
partition and make your new drive bootable. In most cases, this floppy and your most recent dump tape is all you'll
need to get back up and running.

After physically replacing the failed disk drive, the basic steps to restore your data are as follows:
Boot from the OpenBSD install/boot floppy. At the menu selection, choose Shell. Write protect and insert your

most recent back up tape into the drive.
Using the fdisk(8) command, create a primary OpenBSD partition on this newly installed drive. Example:

# fdisk -e sdO

See fdisk FAQ for more info.
Using the disklabel command, recreate your OpenBSD partition table inside that primary OpenBSD partition
you just created with fdisk. Example:



# disklabel -E sd0

(Don't forget swap, see disklabel FAQ for more info)
Use the newfs command to build a clean file system on each partition you created in the above step. Example:

# newfs /dev/rsdOa
# newfs /dev/rsdOh

Mount your newly prepared root (/) file system on /mnt. Example:

# mount /dev/sd0a /mnt

Change into that mounted root file system and start the restore process. Example:

# cd /mnt
# restore -rs 1 -f /dev/rst0

You'll want this new disk to be bootable, use the following to write a new MBR to your drive. Example:

# fdisk -i sdO

In addition to writing a new MBR to the drive, you will need to install boot blocks to boot from it. The following
is a brief example:

# cp /usr/mdec/boot /mnt/boot
# /usr/mdec/installboot -v /mnt/boot /usr/mdec/biosboot sd0

Your new root file system on the fixed disk should be ready enough so you can boot it and continue restoring
the rest of your file systems. Since your operating system is not complete yet, be sure you boot back up with single
user mode. At the shell prompt, issue the following commands to unmount and halt the system:

# umount /mnt

# halt

Remove the install/boot floppy from the drive and reboot your system. At the OpenBSD boot> prompt, issue
the following command:

boot> bsd -s

The bsd -s will cause the kernel to be started in single user mode which will only require a root (/) file system.



Assuming you performed the above steps correctly and nothing has gone wrong you should end up at a prompt
asking you for a shell path or press return. Press return to use sh. Next, you'll want to remount root in r/w mode as
opposed to read only. Issue the following command:

# mount -u -w /
Once you have re-mounted in r/w mode you can continue restoring your other file systems. Example:

(simple mount table)

# mount /dev/sdOh /usr; cd /usr; restore -rs 2 -f /dev/rst0

(more advanced mount table)
# mount /dev/sd0d /var; cd /var; restore -rs 2 -f /dev/rst0
# mount /dev/sdOe /home; cd /home; restore -rs 3 -f /dev/rst0

# mount /dev/sdOh /usr; cd /usr; restore -rs 4 -f /dev/rst0

You could use "restore rvsf" instead of just rsf to view names of objects as they are extracted from the dump
set.
Finally after you finish restoring all your other file systems to disk, reboot into multiuser mode. If everything
went as planned your system will be back to the state it was in as of your most recent back up tape and ready to use
again.

14.10 - MoHTupoBaHue obpaszoB anckos B OpenBSD

Ons noaknioyeHnsa(MoHTMpoBaHus) obpasa amcka (ISO obpas, obpa3 ancka cosgaHHbin dd, T..nm) B OpenBSD Bbl
[OJKHBI CKOHMUTYpupoBaTb YCTPoncTBo vnd(4). Ans npumepa , ecnun y Bac ectb ISO obpa3 Haxoaawmicsa B
/tmp/ISO.image, BaM Heo6xoaMMo npoaenaTb cneayowme 4enCcTBMa Ans nogkayeHns obpasa.

# vnconfig svnd0 /tmp/ISO.image
# mount -t cd9660 /dev/svndOc /mnt

MpuMeyaHne, 4YTO 3TO COOTBETCTBYET TOIbKO Ana ISO-9660 obpa3oB, Takme Kak ucrnonbdytorca B CD n DVD, Bam
HeobXxoAMMO MCNOb30BaTb TUM ANCKa cd9660 koraa noAkslyaeTe nx. D70 TakK, HO HE COOTBETCTBYET Korga Tvn,

HanpuMmep: HYXHO NCNonb3oBaTb TUN ext2fs korga noakayaeTcs 06pa3 auncka Linux.

Ons oTknouyeHns (pasMoHTMpoBaHUS) obpasa ncnonb3ynTe cneaytowme KoMaHabl.

# umount /mnt

# vnconfig -u svndO

Ons 6onbwen nHdopmaumm, obpatutech K CTpaHmue pykosoactBa vnconfig(8).



14.11 - MNMomoruTte! Y meHa owmndbku c IDE DMA!

Mepepayva faHHbIX No IDE ¢ ncnonb3osaHnem DMA nopaepxmnsaetcs pciide(4) , oaHako MOryT 6biTb npo6nemsbl €
HEKOTOpbIMKU KOMBUHaumammn obopyaosaHus. [Jo HeagaBHero BpeMeHu 60MblLNMHCTBO "OCHOBHbIX" onepauMOHHbIX
CUCTEM MMENM BbIKJIIOYEHHYO noaaepxky DMA IDE no ymMonyaHuio n3-3a HekadecTBeHHOM paboTbl 060pyaoBaHUS.
Tenepb 310 060pyaoBaHne ncnonbyetca ¢ OpenBSD.

OpenBSD "arpeccrmBHa" n nbiTaeTCs MCNOMb30BaTh, HACKONLKO 3TO BO3MOXHO, "HauBbicwnii" pexnm DMA Mode. 3T1o
MOXeT NMpMBOAUTbL K OWIMGKAM Ha HEKOTOPbIX KOHMUIypaumsax 060pyaoBaHns, KOHTpoiepax MaTEPUHCKUX NnarT,
"rnoyHbIX" NpuBoAax u/wnu snekTponomexax Ha kabenax. K cyactbio, pexum Ultra-DMA npoBepsieT KOHTPOJIbHbIE
CYMMbl M 3uwmiaeT gaHHble. Korga Ultra-DMA CRC owwn6o4uHbl OpenBSD BblaacT coobuieHne 06 owmnbke n NoBTOPUT
onepauuio.

wd2a: aborted command, interface CRC error reading fsbn 64 of 64-79

(wd2 bn 127; cn 0 tn 2 sn 1), retrying

Mocne noBTopeHns owmnbkn Heckonbko pa3 OpenBSD nameHnT pexum Ultra-DMA Ha 6onee meaneHbii
(npeanonaraemo 6onee HagexHbin). Ecnn pexum Ultra-DMA mode 0, To ycTpoiicTBo 6yAeT UCnonbL30BaThCs B
pexume PIO.

Owwnbkn UDMA yalle BCero BbI3biBAOTCS HEKayecTBEHHbIMU kabenamu. Cable problems should usually be the first
suspect if you get many DMA errors or unexpectedly low DMA performance. It is also a bad idea to put the CD-ROM
on the same channel with a hard disk.

If replacing cables does not resolve the problem and OpenBSD does not successfully downgrade, or the process
causes your machine to lock hard, or causes excessive messages on the console and in the logs, you may wish to
force the system to use a lower level of DMA or UDMA by default. This can be done by using UKC or config(8) to
change the flags on the wd(4) device.

14.13 - BoamoxxHocTn RAID B OpenBSD

RAID (Redundant Array of Inexpensive Disks) gives an opportunity to use multiple drives to give better
performance, capacity and/or redundancy than one can get out of a single drive alone. While a full discussion of the
benefits and risks of RAID are outside the scope of this article, there are a couple points that are important to make
here:

RAID has nothing to do with backup.
By itself, RAID will not eliminate down-time.

If this is new information to you, this is not a good starting point for your exploration of RAID.
Software Options

OpenBSD includes RAIDframe, a software RAID solution. Documentation for it can be found in the following places:

Disk Optimization, RAID



RAIDframe Homepage
man page for raidctl(8)
man page for raid(4)

The root partition can be directly mirrored by OpenBSD using the "Autoconfiguration" option of RAIDframe.

OpenBSD 3.7-stable and later also includes mirroring as a feature of the ccd(4) driver. This system is built into the
GENERIC kernel and is in the bsd.rd kernel of some platforms (amd64, hppa, hppa64, i386), so it can be much easier
to use, though it has some limitations regarding rebuilding the array. See:

ccd(4) man page
ccdconfig(8) man page

Hardware Options

Many OpenBSD platforms include support for various hardware RAID products. The options vary by platform, see the
appropriate hardware support page (listed here).

Another option available for many platforms is one of the many products which make multiple drives act as a single
IDE or SCSI drive, and are then plugged into a standard IDE or SCSI adapter. These devices can work on virtually
any hardware platform that supports either SCSI or IDE.

Some manufacturers of these products:

Arco
Accusys
Maxtronic
Infortrend

(Note: these are just products that OpenBSD users have reported using -- this is not any kind of endorsement, nor is
it an exhaustive list.)

Non-Options

An often asked question on the mail lists is "Are the low-cost IDE or SATA RAID controllers (such as those using
Highpoint, Promise or Adaptec HostRAID chips) supported?". The answer is "No". These cards and chips are not true
hardware RAID controllers, but rather BIOS-assisted boot of a software RAID. As OpenBSD already supports
software RAID in a hardware-independent way, there isn't much desire among the OpenBSD developers to
implement special support for these cards.

Almost all on-board SATA or IDE "RAID" controllers are this software-based style, and will typically work fine as a
SATA or IDE controller using the standard IDE driver (pciide(4)), but are not going to work as a hardware RAID
system on OpenBSD.



[Moyemy df(1) coobLuaeT mHe 06 ncnonb3oBaHun 6onee 100% AnckoBoro
npocTpaHcTea?

Jlioan nHoraa yamBnaoTCs, KOraa BUAAT oTpuuatenbHoe MecTo, AOCTYMNHOEe Ha Ancke, nnm korga df(1) nokasbiBaeTt
6onee 100% mcnonb30BaHHOIO AMCKOBOMO NPOCTPAHCTBA.

Koraa c nomowbto newfs(8) cosgaeTcs pa3gesn, HEKOTOpoe AOCTYNHOe MECTO pe3epBupyeTcs. DTO No3BosseT
n3bexaTtb oWM60K, KOraa ANCK 3anosHAeTCS U NMoMoraeT CBeCcT (pparMeHTauuto Aucka K MMHMMYyMY. 0 yMonyaHuio,
B KayecTBe pe3sepBa ucnosnb3yetcs 5% oT pa3mepa AnCKa, NO3TOMY, €C/IM NoJSb30BaTe b HENPEeAYCMOTPUTENBHO
3anoJIHAET AMUCK, TO OH MOXET BUAETb, UTO OH 3anosHsaeTca 4o 105%.

Ecnn ncnonb3soBaHune 5% agucka B KayecTBe pe3epBa AJ/19 BaC HEMPUEMSIEMO, TO Bbl MOXETE CMEHUTb ero C NOMOLLbIO
KoMaHabl tunefs(8).

14.15 - BoccTtaHoBneHne pasaenos nocne yaaneHus tabnuubl pasgenos

Ecnu Bbl ncnoptuim Ta6nmuy pa3fenos Ballero AMckKa, CyuwecTByeT HECKOJ/IbKO BapnaHTOB LEeNCTBUN, KOTOpble
MOXHO NpeanpuHATb Anga €e BOCCTaHOB/IEHUA.

Bo-nepBbIX, HaHMKyﬁTe. Bbl 06bI4HO TaK U rnocrtynaeTe. TOMIbKO He AenanTte HU4Yero rnynoro. naHVIKyVITe noganbuwie
OT Ballen MaWuHbl. [1oTOM paccna6bTer M NMOCMOTPUTE, HE CMOTYT /1IN ONUCaHHbIE HUXE Warn NnoMo4b BaM.

Konus Tabnuubl pa3nenoB KaXxaoro AMcka xpaHutcs B /var/backups kak yacTb exegHeBHOM paboTbl cucTteMbl. Ecnum
Bbl BCE €lWé nMeeTe pa3gen var, MoXxeTe NpoCcTo NPOCMOTPETL 3TOT BbIBOA M NoMecTuTb ero B disklabel.

B cnyuae, Korga Bbl HE MOXeTe YBUAETb 3TOT pa3fes, CYLecTBYIOT ewé aBe Bo3MoxHocTu. Fix enough of the disc so
you can see it, or fix enough of the disc so that you can get your data off. Depending on what happened, one or other
of those may be preferable (with dying discs you want the data first, with sloppy fingers you can just have the label)

The first tool you need is scan_ffs(8) (note the underscore, it isn't called "scanffs"). scan_ffs(8) will look through a
disc, and try and find partitions and also tell you what information it finds about them. You can use this information to
recreate the disklabel. If you just want /var back, you can recreate the partition for /var, and then recover the
backed up label and add the rest from that.

disklabel(8) will update both the kernel's understanding of the disklabel, and then attempt to write the label to disk.

Therefore, even if area of the disk containing the disklabel is unreadable, you will be able to mount(8) it until the
next reboot.

14.16 - BoaMoXxeH nn gocTyn K Apyrum dpamnoBbIM cuctemam, kpome FFS?



[a. B OpenBSD BkntoueHa noaaepxka cneaytowmx gannosbix cuctem: ext2 (Linux), ISO9660 and UDF (CD-ROM,
DVD media), FAT (MS-DOS u Windows), NFS, NTFS (Windows), AmigaDOS. HekoTopble N3 HUX OrpaHNYEeHblI
BO3MOXHOCTbIO A40CTyna "ToNbKo Ha yTeHns". 3ametnm, yto UFS2 FreeBSD He noaaepxuBaeTcs.

Cenyac Mbl JaguMm BaM obliee NoHATME O TOM, KaK MCMNOIb30BaTb 3TN (annosble cucteMbl B OpenBSD. YTo6bl
ncnonb3oBaTh hanoBy0 CUCTEMY, OHA AO/KHA 6bITb MPUMMOHTMPOBAHA. 3a NoNy4YeHneM nHbopMaunm 06 onumsx
MOHTMPOBAHUSA U APYIMX AeTasen, NoXxanyncra 03HaKOMbTECh C PyKOBOACTBOM mount(8) n pykoBoACTBaMM KOMaHz,
(harnoBbIX CUCTEM, KOTOpPbIE Bbl byaeTe MOHTMPOBATb, HanpuMmep, mount_msdos, mount_ext2fs, ...

Bo-nepBbIX, Bbl 4O/KHbI 3HaTb, HA KAKOM YCTPOWCTBE pacnosioXeHa Bawa galisiosas cucrema. 310 MOXeT bbiTb
NMpoCTO Balw nNepBbii xecTknii auck, wd0 nnm sd0. UHpopmaumto 060 BCeX HanAeHHbIX N CKOH(UIYpUPOBaHHbIX
CUCTEMOM YCTPOMCTBAX MOXHO HaTU B BbiBOAE KOMaHAbl dmesg(1l): Ha3BaHWe yCTPONCTBa M clefyiolee 3a HUM
onucaHue 3TOro ycTponcrea. Hanpumep, HaxoxaeHne cucrtemon Mmoero nepsoro CD-ROM conposoxaaeTtcs

crneaywmnumMm CTpoKaMu:

cd0 at scsibus0 targ 0 lun 0: <COMPAQ, DVD-ROM LTD163, GQH3> SCSIO 5/cdrom removable

[na nonyyeHus 6osee KOPOTKOro CNMCcKa AOCTYMHbIX ANCKOB, NUcnofb3yiTe sysctl(8). KomaHaa

# sysctl hw.disknames

MOKaXeT BCe TeKyLline ANCKN, U3BECTHbIE Ballen cucrteme, HanpunMmep:

hw.disknames=cd0,cdl,wd0, £d0,cd2

Cenyac camoe BpeMS y3HaTb, Kakme pa3aesbl CyLWeCTBYHOT Ha YCTPOMCTBE U Kakue (anioBble CUCTEMBI
MCMNONb3YHTCA Ha 3TUX pasaenax. 34eCb Mbl NPOBEPUM Halle YyCTPoMCcTBO, ncnonb3ys disklabel(8). Disklabel
COAEPXWUT CNUCOK pasaenos. MakcuManbHoe KOINMYeCTBO pa3aenos — 16. Pasgen "c" Bcerga nokasbliBaeT Bce
ycTporcTeo. Pasagensl a-b n d-p ncnonbsytorca OpenBSD. Pasgenbl i-p MOryT 6biTb aBTOMAaTUYECKM YCTAaHOB/EHbI KakK
dalinoBble CUCTEMbI APYTNX OMEpaLMOHHbIX CUCTEM. B AaHHOM cny4yae, 5 npocMaTpusato Tabnuuy pas3aenos MOero
XKECTKOro ANCKa, KOTOPbIN COAEPXUT HECKOJIbKO pa3HbiX ManioBbiX CUCTEM.

NOTE: OpenBSD was installed after the other operating systems on this system, and during the install a
disklabel containing partitions for the native as well as the foreign filesystems was installed on the disk. However, if
you install foreign filesystems after the OpenBSD disklabel was already installed on the disk, you need to add or
modify them manually afterwards. This will be explained in FAQ14.

# disklabel wdoO

# using MBR partition 2: type A6 off 20338290 (0x1365672) size 29318625 (0xlbf5del)
# /dev/rwdOc:

type: ESDI

disk: ESDI/IDE disk

label: ST340016A

flags:



bytes/sector: 512

sectors/track: 63

tracks/cylinder: 16

sectors/cylinder: 1008

cylinders: 16383

total sectors: 78165360

rpm: 3600

interleave: 1

trackskew: 0

cylinderskew: 0

headswitch: 0 # microseconds
track-to-track seek: 0 # microseconds

drivedata: 0

16 partitions:

# size offset fstype [fsize bsize cpg]
a: 408366 20338290 4.2BSD 2048 16384 16 # Cyl 20176*- 20581
b: 1638000 20746656 swap # Cyl 20582 - 22206
c: 78165360 0 wunused 0 0 # Ccyl 0 - 77544
d: 4194288 22384656 4.2BSD 2048 16384 16 # Cyl 22207 - 26367
e: 409248 26578944 4.2BSD 2048 16384 16 # Cyl 26368 - 26773
f: 10486224 26988192 4.2BSD 2048 16384 16 # Cyl 26774 - 37176
g: 12182499 37474416 4.2BSD 2048 16384 16 # Cyl 37177 - 49262*
i: 64197 63 unknown # Cyl 0*- 63*
j: 20274030 64260 unknown # Ccyl 63*- 20176%*
k: 1975932 49656978 MSDOS # Cyl 49262%- 51223%*
1: 3919797 51632973 unknown # Cyl 51223*- 55111%*
m: 2939832 55552833 ext2fs # Cyl 55111*- 58028*
n: 5879727 58492728 ext2fs # Cyl 58028*- 63861*
o: 13783707 64372518 ext2fs # Cyl 63861*- 77535%*

As can be seen in the above output, the OpenBSD partitions are listed first. Next to them are a number of ext2
partitions and one MSDOS partition, as well as a few 'unknown' partitions. On i386 and amd64 systems, you can
usually find out more about those using the fdisk(8) utility. For the curious reader: partition i is a maintenance
partition created by the vendor, partition j is a NTFS partition and partition | is a Linux swap partition.

Once you have determined which partition it is you want to use, you can move to the final step: mounting the
filesystem contained in it. Most filesystems are supported in the GENERIC kernel: just have a look at the kernel
configuration file, located in the /usr/src/sys/arch/<arch>/conf directory. However, some are not, e.g. the NTFS
support is experimental and therefore not included in GENERIC. If you want to use one of the filesystems not
supported in GENERIC, you will need to build a custom kernel.

When you have gathered the information needed as mentioned above, it is time to mount the filesystem. Let's

assume a directory /mnt/otherfs exists, which we will use as a mount point where we will mount the desired
filesystem. In this example, we will mount the ext2 filesystem in partition m:

# mount -t ext2fs /dev/wdOm /mnt/otherfs



If you plan to use this filesystem regularly, you may save yourself some time by inserting a line for it in /etc/fstab,
for example something like:

/dev/wdOm /mnt/otherfs ext2fs rw,noauto,nodev,nosuid 0 0

Notice the 0 values in the fifth and sixth field. This means we do not require the filesystem to be dumped, and
checked using fsck. Generally, those are things you want to have handled by the native operating system associated
with the filesystem.

14.16.1 - Pasgenbl He oTobpaxatotcs B disklabel! Yto genatb?

If you install foreign filesystems on your system (often the result of adding a new operating system) after you have
already installed OpenBSD, a disklabel will already be present, and it will not be updated automatically to contain the
new foreign filesystem partitions. If you wish to use them, you need to add or modify these partitions manually using
disklabel(8).

As an example, I have modified one of my existing ext2 partitions: using Linux's fdisk program, I've reduced the size
of the 'o' partition (see disklabel output above) to 1G. We will be able to recognize it easily by its starting position
(offset: 64372518) and size (13783707). Note that these values are sector numbers, and that using sector numbers
(not megabytes or any other measure) is the most exact and safest way of reading this information.

Before the change, the partition looked like this using OpenBSD's fdisk(8) utility (leaving only relevant output):

# fdisk wdo
Offset: 64372455 Signature: O0xAA55
Starting Ending LBA Info:
#: id C H S - C H S [ start: size 1
0: 83 4007 1 1 - 4864 254 63 [ 64372518 13783707 ] Linux files*

As you can see, the starting position and size are exactly those reported by disklabel(8) earlier. (Dont' be confused
by the value indicated by "Offset": it is referring to the starting position of the extended partition in which the ext2
partition is contained.)

After changing the partition's size from Linux, it looks like this:

# fdisk wdO

Offset: 64372455 Signature: O0xAA55
Starting Ending LBA Info:
#: id C H S - (o] H S [ start: size ]



0: 83 4007 1 1 - 4137 254 63 [ 64372518: 2104452 ] Linux files*

Now this needs to be changed using disklabel(8). For instance, you can issue disklabel -e wd0, which will invoke an
editor specified by the EDITOR environment variable (default is vi). Within the editor, change the last line of the
disklabel to match the new size:

o: 2104452 64372518 ext2fs

Save the disklabel to disk when finished. Now that the disklabel is up to date again, you should be able to mount
your partitions as described above.

You can follow a very similar procedure to add new partitions.

14.7 - Mory nn 9 ucnosnb3oBaTtb pnaw-namsate B OpenBSD?

Y6bI4HO YCTPOMCTBO NaMsATM HOPMAsiIbHO Pacno3HaeTcs Npu BKAKOYEHMU B NOPT KOMMbIOTepa. Yepes He3HaunTenbHoe
BPEMS Ha CUCTEMHOWM KOHCO/M AP0 BbiBeAEeT HECKOJIbKO CTPOK C MHdOopMauunen. B gaHHOM cnyyae, Korga s BCTaBui
USB ¢nswnamMaTb B pasbeM, B MOEM KOHCOJIM MOSIBUIOCH crieaylouiee:

umass0 at uhubl port 1 configuration 1 interface 0

umass0: LEXR PLUG DRIVE LEXR PLUG DRIVE, rev 1.10/0.01, addr 2

umass0: using SCSI over Bulk-Only

scsibus2 at umass0: 2 targets

sd0 at scsibus2 targ 1 lun 0: <LEXAR, DIGITAL FILM, /W1l.> SCSI2 O0/direct removable
sd0: 123MB, 123 cyl, 64 head, 32 sec, 512 bytes/sec, 251904 sec total

3TN CTpoKM coobLiatoT 0 TOM, YTo Mol ApanBep umass(4) (USB mass storage) noaknto4nn yCTpoMCcTBO NamaTu,
ncrnonob3ys cuctemy SCSI. MocneaHne ABe CTPOKK coaepxaTt Haubonee BaXKHy MHGOPMaLMIO: OHM coobLwatoT o
device node v pasmepe AOCTYnHOM NamaTu. Ecnm Bbl He ycnenn NpoCcMOTPETb 3TU CTPOKU, UX MOXHO MPOCMOTPETh C
nomowbo dmesg(l). CoobweHune o reometpum CHS aBnsetTcs PUKTUBHbBIM, 3TO CNeACTBME TOro, YTo hswnamaTb
celyac paccMmaTpmuBaeTcs kak SCSI auck.

MbI paccMOTpuUM oba BO3MOXHbIX Cliy4yas.

YCTPOMCTBO HOBOE/MMCTOE U Bbl NNTAHUPYETE UCNOMb30BTb €ro Tonibko ¢ OpenBSD

Bam Heobxoanmo nHmumnanusnposaTth disklabel Ha 3ToM ycTponcTBe, u co3gaTb Kak MMHUMYM OAWH pasaen
(partition). Moxanyncrta npoutnTe pykoBoacTteso Using OpenBSD's disklabel and the disklabel(8) ana BbiscHeHUS
noapo6bHOCTEN 3TOM Npoueaypsbl.



B aToM nNpuMmepe A co3pam oauH pasgen ¢ dannoson cuctemoin FFS:

# newfs sdOa
Warning: inode blocks/cyl group (125) >= data blocks (62) in last
cylinder group. This implies 1984 sector(s) cannot be allocated.
/dev/rsdOa: 249856 sectors in 122 cylinders of 64 tracks, 32 sectors
122.0MB in 1 cyl groups (122 c/g, 122.00MB/g, 15488 i/qg)
super-block backups (for fsck -b #) at:
32,

CMOHTMpPYEeM COo34aHHY0 hanioByto cuctemy B pasgene Ha /mnt/flashmem. MNMpeasBapuTenbHO co3ganTe TOUKY
MOHTMPOBAHUS ecnn eé elle HeT.

# mkdir /mnt/flashmem
# mount /dev/sdOa /mnt/flashmem

Bbl nosiyqynnm C*)J'IeLLI OMWCK OT KOro-TO C KEM XOTeNn-0bl OBMEHATLCSA AaHHbLIMN

EcTb cywecTBeHHasa BEPOSATHOCTb, YTO ApPYyrne nosib3oBaTesniM He He nonb3yetca OpenBSD, no3ToMy Ha ANCKE MOXET
oKasaTbCsa vyxaas darinosas cuctema. [1oaTomy, nepsoe, 4To Heo6Xo0AMMO caenaTth - 3TO y3HaTb Kakue pasaensbl
€CTb Ha AMCKe, KaK OnMMcaHo B COOTBETCTBYOWEM pasgene FAQ 14.

# disklabel sdO

# /dev/rsdOc:

type: SCSI

disk: SCSI disk

label: DIGITAL FILM

flags:

bytes/sector: 512

sectors/track: 32

tracks/cylinder: 64

sectors/cylinder: 2048

cylinders: 123

total sectors: 251904

rpm: 3600

interleave: 1

trackskew: 0

cylinderskew: 0

headswitch: 0 # microseconds
track-to-track seek: 0 # microseconds

drivedata: O

16 partitions:

# size offset fstype [fsize bsize cpg]



c: 251904 0 wunused 0 0 # Ccyl 0 - 122
i: 250592 32 MSDOS # Ccyl 0*- 122%

Kak BuaHo B BbiBoAe disklabel, Ha ycTponcTee TONbKO OAMH pa3aen i, coaepxalwuni dannosyto cnctemy FAT
co3gaHHyto Ha Windows MawunHe. Kak o6bl4HO pa3aen c onMcbiBaeT BCe YCTPONCTBO.

CMoHTUpYeM dalinioByto cuctemy pasgena i B /mnt/flashmem.

# mount -t msdos /dev/sd0i /mnt/flashmem

Tenepb MOXeTe HauYMHaTb MOJIb30BaTbCH UM Kak nobbiM ApyrmM ANCKOM.

BHUMAHME: Bcerga oTMOHTUpPY#XTE (aliioByl0 CUCTEMY Nepea OTKAYEeHUEM ycTpoiicTBa namsatu. Ecnu Bbl
3TO He caenaete, annoBas cMcTeMa MOXeT ObITb MOBpPEXAEHa, M Bbl MOXETE NoTepsieTb CBOU AaHHbIE.

Mocne n3sne4veHus YCTpOl‘;ICTBa naMAaTn N3 pasbeMa A4P0 BbIBEAET Cneqyrowmne HECKOJIbKO CTOK:!

umass0: at uhubl port 1 (addr 2) disconnected
sd0 detached
scsibus2 detached

umass0 detached

14.8 - OnTmMmn3aumsa npon3BoanTeNbHOCTN ANCKOBOW NOACUCTEMbI

Mpon3BOANTENBHOCTb ANCKA SABNAETCA BAXKHOM XapaKTePUCTUKOMN, BAUSOLWEN Ha obLLyto NpoM3BOANTENBHOCTb
KoMMbloTepa. Ee BaXXHOCTb 3HAUMTEIbHO BO3pacTaeT, KOr4a KOMMNbIOTEP BbIMNOSHAET (PYHUMN MHOrON0/1b30BaTEbCKOM
cpenbl (Monb30BaTENN BCEX MAcTei, HAUMHAA C Tex, KTO 3aXOANT Yepe3 KOHCOJb, 3aKaH4YnBas TeMU, KTO BUAUT
KoMnbloTep Kak dannosbii nnn seb-cepsep). XpaHMnuwe AaHHbIX NOCTOSAHHO TpebyeT BHMMaHMSA, 0cCO6eHHO Koraa
cBoboagHOe MecTo Ha pasgenax(Aancka) 3akaHuyMBaeTCs UM KOrAa AMCK BbIXOAMT U3 cTpos. OpenBSD umeet
HECKOJ/IbKO BapMaHTOB CMOCO6HbIX YBENNUYMTb CKOPOCTb BAlMX ANCKOB WM MOBbLICUTb OTKa30yCTOMYMBOCTb.

CCD - [OpanBep "npogomkarowmx" AMCKOB.
RAID

Soft Updates

Size of the namei() cache

14.8.1 - CCD

MepBbIli BapnaHT - 3TO ncnonb3oBaHue ccd(4), apaneBepa 06beANHEHHOro Ancka. 2To nNo3sonseT 06beaAnHUTb
HECKOJIbKO pasfesioB B OAWH BUPTYyasibHbI ANCK, TaKUM xe 06pa3oM MOXHO 06beaAnHUTb U Lefble AUCKU B OAWNH
BMPTYasbHbIN ANCK. DTa KoHUenuusa nogobHa Tol, KoTopas ucnonbsyetcs B LVM (YnpasneHne normyeckmmum



ToMaMu/pasaenamu). LVM aBnsieTcs 4acTbio MHOMMX KoMMep4eckux Unix'oB.

B cnyuae ucnonb3osanmsa GENERIC sapa, ccd yxxe goctyneH (B danne /usr/src/sys/conf/GENERIC). Ecnn y Bac
cobcTBeHHoe(customized) a4p0, BO3MOXHO NOHAA06MTCA BKIIOUMTE COOTBETCBYIOLLYO OMUUIO B KOHMUIypaumio sapa.
B ntobom cnyvyae, cTpoka npuBeaeHHas HMXe A0JKHA NPUCYTCTBOBaTb B daline KoHpUurypaumm:

pseudo-device ccd 4 # concatenated disk devices

MpuBeaeHHbIN Bbile NpUMep AaeT A0 YeTblpex ccd YCTPONCTB (BMPTYanbHbIX AMCKOB). Tenepb Heo6xoanMMoO
onpenennTb Kakue pasgenbl Ha peanbHbiX gnckax Bbl xoTuTe Bblaenutb ansa ccd. Ncnonb3ayiiTe disklabel ans
MapKUpPOBKM 3TMX pa3genoB kak 'ccd' (type 'ccd'). Ha HekoTopbix apxuTekTypax disklabel moxeT He paspewnTtb
caoenaTtb 3T0. B aTOM cnyyae oTMeTbTe nx Kak 'ffs' (type 'ffs').

Ecnu Bbl ucnone3yete ccd aAns 6onblieri Npon3BoANTENbHOCTU, NOSYUYNUTb HAMGObLLIYIO NMPON3BOANTENBHOCTL MOXHO
npu UCMosb30BaHUM ANCKOB OAHOM U TOW MoAenu, C OANHAKOBbIMM HacTpoinkamu disklabel.

OTpepakTupyiite npumMepHo Tak /etc/ccd.conf: (4ns AONOAHUTENBHOW MHMOPMaUnmM 0 KOHbUrypmposaHmmnm ccd
obpaTtuTech k ccdconfig(8))

# Configuration file for concatenated disk devices

#
# ccd ileave flags component devices
ccdOo 16 none /dev/sd2e /dev/sd3e

To make your changes take effect, run

# ccdconfig -C

Moka /etc/ccd.conf cywectByeT, ccd 6yaeT aBToMaTU4eCKn KOHMOUIYpMpoBaTbCs Nocne 3arpy3ku. Tenepb Bbl MMeeTe
HOBbIN anck, ccd0, cocToawmin n3 /dev/sd2e u /dev/sd3e. Bocnonb3yntech disklabel kak BaM He06x0aMMO KakK Ha
obblYHOM Aucke. Kak Bcerga, He ncnonb3dynTe pasgen 'c' kKak obbluHbIM pasgen. Co3aanTe Mcnonb3yeMble pasaensl,
OTCTYNMB XOTS 6bl HA OAWH LUIMHAP OT Hayana AncKa.

14.18.2 - RAID

Ewe oaHMM BapuaHTOM aBnseTcsa raid(4), KoTopbi ¢ noMmowbto raidctl(8) ynpasnsieT ycTtponctsamu raid. RAID
OpenBSD ocHoBaH Ha NetBSD port Greg-a Oster-a CMU RAIDframe. OpenBSD noaaepxwusaet RAID 0-ro, 1-ro,
4-ro n 5-ro ypoBHs.

Kak raid, Tak 1 ccd aomKkHbI noaaepxmnBaTbca 94poM. B otnnune ot ccd, nogaepxka RAID He BkntodeHa GENERIC,
TaK YTO S4PO AOMKHO 6bITb CKOMMUAMPOBAHO C ero noaaepxkon (nogaepxka RAID Ha 500K yBenMumnsaeT pasmep
aapa i386).



pseudo-device raid 4 # RAIDframe disk device

Bonee noapobHo raid(4) u raidctl(8). UmeeTcss MHOrO NnapaMeTpoB U onuui, NoapobHoe 06bACHEHNE BLIXOAUT 3a

PaMKu 3TOro AOKYMEHTa.

14.18.3 - Soft updates

Ewe 04HMM MHCTPYMEHTOM A8 NOBbIWEHUS 6bicTpoaeicTBua - softupdates. OgHOM M3 caMblix MeasIeHHbIX onepauunit
B TPaANLMOHHBIX harinoBbix cucteMax BSD siBnsieTcs 0O6HOBEHME MeTaZaHHbIX (YTO MPOUCXOAMUT, B YaCTHOCTH,
Korga Bbl co34aeTe uan yganseTe KkaTtanoru u ¢dannel). Softupdate nbitatotcs nponssectn o6HOBNEHME MeTafaHHbIX B
O3Y BMecTo onepaumini HeNoCpeACTBEHHO Ka)Xablli pa3 Ha ancke. Opyrnm apdeKkToM ABASETCS TO, YTO MeTaAaHHble
Ha AMCKe BCerga nosiHasl, XoTs U He BCeraa akTyasibHas. [103ToMy nocne aBapum cuctemMa He AosxHa TpeboBaTb
BbiNoNHeHns fsck(8) npwm 3arpy3ke, npocTto fsck 3anyckaeTcsa B poHe, BHOCS U3MEHEHUs B MeTaAaHHble B O3Y
(npumepHoO kak softupdates). B pe3synbTate nepesarpyska cepBepa npoucxoamT bbiCTpee, BaM He NpuMAeTCSs XaaTb,
korga otpabotaeTt fsck! (OpenBSD noka He nMeeT s3Ton yHKUMKM). Bonble o softupdates MOXHO y3HaTb B pa3aene
Softupdates HacTosLero pykosoacTBa.

14.18.4 - Pa3amep kawwa namei()

The name-to-inode translation (a.k.a., namei()) cache controls the speed of pathname to inode(5) translation. A
reasonable way to derive a value for the cache, should a large number of namei() cache misses be noticed with a
tool such as systat(1), is to examine the system's current computed value with sysctl(8), (which calls this parameter
"kern.maxvnodes") and to increase this value until either the namei() cache hit rate improves or it is determined
that the system does not benefit substantially from an increase in the size of the namei() cache. After the value has
been determined, you can set it at system startup time with sysctl.conf(5).

14.19 - [No4yemy He UCNosb3yeTCca aCUHXPOHHOE MOHTUPOBaHUE?

Bonpoc: "I simply do "mount -u -o async /" which makes one package I use (which insists on touching a few hundred
things from time to time) usable. Why is async mounting frowned upon and not on by default (as it is in some other
unixen)? Isn't it a much simpler, and therefore, a safer way of improving performance in some applications?"

OTBeT: "ACMHXPOHHOE MOHTUpPOBaHME AENCTBUTENBLHO BbicTpee paboTaeT, YeM CMHXPOHHOE, HO OHO N MeHee
6e3onacHo. YTo BypeT B cnyyae aBapum anekTponuTaHua? Beixoaa n3 cTpos annapaTHoro obecneyeHns? YckopeHme
CKOPOCTM HE AO0JIXHO COMPOBOXAATbLCSI CHUXEHNEM HaAEXHOCTM U CTabunbHOCTM paboTbl. YMTaem cTpaHuuy
pykoBoacTBa mount(8)."

async All I/O to the file system should be done asynchronously.

This is a dangerous flag to set since it does not guaran-



tee to keep a consistent file system structure on the
disk. You should not use this flag unless you are pre-
pared to recreate the file system should your system
crash. The most common use of this flag is to speed up
restore (8) where it can give a factor of two speed in-

Crease.

(async  Bce onepauuun BBoAa BbiBoAa aiiIoBOM cUCTEMbI BYAYyT aCMHXPOHHBbIMUM. DTO ONacHas onuus, ee
YCTAHOBKa He rapaHTUpyeT coxpaHeHue (haliyioBOV CTPYKTYpPbl Ha ANCKE B LEIOCTU. Bbl He AOSIKHBI MCMOMb30BaTb
3Ty ONUUIO, €CNN 3apaHee He MNOAroTOBM/IUCE K BOCCTAHOB/IEHWNIO CUCTEMbI MOC/E aBapun. Yalle BCero aTy onuumio
MCMONb3YIOT MPU BOCCCTAaHOB/IEHUM CUCTEMbI, OHA MOXET YBEIMYUTb CKOPOCTb BOCCTAaHOB/IEHUSA B ABa pa3a.)

C Apyrov CTOpOHbl, UMEET CMbIC/T UCMOMb30BaTb aCMHXPOHHOE MOHTUPOBaHMeE B cny4dasx paboTbl C BpeMEHHbIMMU
[aHHbIMKW, NOTEPS KOTOPbIX B C/ly4Yae aBapuu ABSETCA HEKPUTUYHOW. B 3ToM cny4dae, mfs(8) partitions are mounted
asynchronously, as they will get wiped and recreated on a reboot anyway.
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