HacTtponka >xypHasiupoBaHus UFS
IIJIs1 HACTOJIHLHOI'0 KOMIIBIOTEpa

AHHOTAITUA

KypHanupyemas daiisioBass cucTeMa HCIIOJIb3yeT >KypHaJl JIs 3allMCH OOHOBJIEHUM (aiiyloBOM
CHUCTEMBI M oO6eclieurBaeT I[eJIOCTHOCTh JAHHBIX B Cay4yae €60 CHUCTeMbl HMJIM OTKJIHOYEHUSA
nuraHud. HecMOTps Ha TO, UTO HeCOXpaHEHHBIe U3MeHeHUd B ¢aiylaX BCE elllé MOIyT OBITH
yTepsHB], )KypHaJIMpOBaHUe 3HAUUTEILHO CHIDKAeT PUCK IIOBPeXXAeHUs paliioBOM CUCTEMBI K3-
3a HEKOPPEeKTHOI'O 3aBepllleHUs paboThl M CYI[eCTBEHHO COKpalllaeT BpeMs BOCCTaHOBJIEHUS.
Xota ¢ammoBag cucreMma UFS, ucriosb3dyeMasd B FreeBSD, He peaynsyeT >KypHaJlUpOBaHHUEe KakK
BCTPOEHHYI0 QYHKIIHIO Ha YPOBHE AHUCKa, FreeBSD IipemocTaBigeT IIOALEPIKKY KyPHAJIUPOBaHUA
yepe3 MeXaHU3MBI Ha ypoBHe ¢amioBoU cucTeMbl (Soft Updates ¢ )KypHaJIMpOBaHHUEM), a TaKyKe
yepe3s ¢periMBOpK GEOM (gjournal). B 3TOM cTaThe OIMCHIBAKOTCH [TOCTYIIHbIe MeXaHU3MbI
)KypHanupoBaHus UFS U o0bsACHseTCd UX IleslecO00pasHOe HCII0JIb30BaHUE B COBPEMEHHBIX
cucreMmax FreeBSD. CodepacaHue 6b110 npogepeHo u 06H08./1eHO 045 gepcull FreeBSD ¢ 13 no 15.
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1. BBegeHue

CepBepHOe 060pyJ0BaHHe OGBLIYHO XOPOIIO 3aIUIEeHO OT IO0TepHM HUTaHUsA. HaCTOJILHBIN
KOMITBIOTEP YaCTO MOJBep>KeH HEOXKHUJAHHBIM IIPOITaJaHUSIM ITUTAaHHUSA, CAYYadHBIM HaKaTHSIM
KHOIIKM Reset ¥ JPyrMM TIPOMCIIECTBUSIM (4aCTO CBSI3aHHBIM C HEOCTOPOXKHOCTHIO
I0JIb30BaTesed), KOTOpble MOTYT IIPUBECTH K HeINpeJBUIEeHHLIM BBLIKIIOUEHUSIM U OCTaBUTHb
¢$atyioByI0 CHCTEMY B HECOIJIACOBAaHHOM COCTOSIHUM. TpafUIIMOHHO 3TO TpeboBaso 3amycka fsdk,
YTO Ha GOJBITMX (aiIOBBIX CHCTEMax TpebyeT 3HAYUTEJTHLHOTO BpeMeHH. B OUeHb peIKux
CJIyyasx MOBpeXKIeHusT GparyIoBOM CHUCTEMBI JJOCTHUTAIOT TOTO YPOBHS, IIPU KOTOPOM CTaHOBUTCS
Heo0X0TUMBIM BMeINIaTeIbCTBO I10JIb30BaTeJId U JaHHbIe MOTYT OBITH YTepPSIHHBIMU.

FreeBSD mpepocTaBisieT Ba pasjIMUHbIX MeXaHU3Ma >KypHaJIUPOBaHUA 11 GalIOBOU CUCTEMBI
UFS:

» JKypHanupoBaHue c Soft Updates

* JXypHanupoBaHue ¢ koMaHnoi GEOM gjournal

9TH MeXaHU3Mbl QYHKITMOHUPYIOT Ha pa3UYHBIX YPOBHSX CHUCTeMbl U 006J1a/[al0T Pa3HbBIMHU
XapaKTepPUCTUKAMH ITPOU3BOUTETLHOCTH U CEMaHTUKH.

Jlsi1  GOJIBIIIMHCTBA COBPEMEHHBIX cucTeM FreeBSD, BKitouasg HaCTOJIbHbIE
KOMIIBLIOTEPBl M CepBephl 00Ilero HasHAUYeHUs, PeKOMEeHyeTCs UCI0JIb30BaTh

o Soft Updates ¢ >)KypHa/IMpOBaHHEM.

GEOM ’KypHaJIMpOBaHHME — 3TO VCTapeBIIMH U CHeI[HMaJIU3UPOBaHHBIN
MeXaHHU3M, U ero cjeJyeT MCIO0Jb30BaTh TOJILKO TOIZA, KOITA TPeOyIOTCS ero



CHEI_II/I(I)I/ILIGCKI/IE CEMAaHTHKH.

B 9TOl cTaThe OOBACHAKTCI 06a MeXaHM3Ma, WX PasjMuusgd W IIPpaBHIbHOE COBPeMeHHOe
HUCII0JIb30BaHUe.

[IpoUTHUTe 3Ty IJIaBY, UTOOBI Y3HATD:

* JloCTyIIHBIe MeXaHW3Mbl >KypHaJIupoBaHUA i ¢arsioBou cucrteMbl UFS B FreeBSD u ux

PasIMYHsL.

» Korga mcrnosib30BaTh )KypHaJIUPOBaHUe Ha YPoBHe daiioBoit cucteMsl ¢ Soft Updates u xorzma
MOYKeT OBITh YMeCTHO >KypHasiupoBaHre GEOM.

* Kak BK/IIOUUTE WIH OTK/JIIYUTHL >KypHajupoBaHue Soft Updates Ha CYIIeCTBYIOIIHX
¢aiioBbIX cucteMax UFS.

+ Kak HacTpouTh XypHanupoBaHre GEOM Ha HOBBIX WJIM CYIIECTBYIOIINX pasfesax, BKIOUas
He0o6X0IUMYI0 ITO/IIePIKKY SIIpa U BOIIPOCHI OIIpe/ie/IeHUs pasMepa >KypHasa.

* Kakue wu3MeHeHHs1 KOHQUIYpallMU HEeOOXOJUMBI [JI1 MOHTHPOBAHUS >KYpHAIUPyeMBIX
¢$ayIOBBIX CUCTEM U KaK >KypHaJIUpOBaHUe BJIUseT Ha I0BeleHUe CUCTEMBI.

* Kak [uarHocTUpoBaTh HEMOJIaJKU U pa3pellaTh IIpo6JieMbl, CBsI3aHHBIE C )KypHaJIHUpPOBaHUEM
¢aroBoy cucteMsbl UFS.

Hepe,a IIpoYTeHHUEM 3TOM CTaThbU BaM HEOGXO,III/IMOZ

* [IoHUMaTh 6a30Bble KOHIIEIIIIUHU TaKUX OIlepalliOHHBIX cucTeM, KaKk UNIX® u FreeBSD.

* BEITH 3HAaKOMBIM C IIpOLefypor ycTaHOBKU FreeBSD, mcrioss3ya bsdinstall.

* lImeTh 6a30Bble 3HAHUA O pa3bHMeHUU IUCKOB W (QAMJIOBBIX CHCTeMaX, BKJIOUasl TaKHe
UHCTPYMEHTHI, KaK gpart(8), newfs(8) 1 mount(8).

A

HekoTopkhle IpOIeAyphl, ONMCAaHHBIE B JAaHHOM CTaTbe, BK/IIOUAIOT U3MeHeHUe
KoHOUTypany (QalIoBOM CHCTEMBI HMIW [JUCKA M MOIYT II0TpPeboBaTh
PasMOHTHpPOBaHUSI QAMIOBBIX CUCTEM WM M3MEHEHHSI MeTaZJaHHBIX Ha JUCKeE.
[lepe BHeceHHeM IIOJOOHBIX M3MeHeHUI B paboTarolleil cucreMe yOeauTech,
UTO IOCTYIIHBI HaJle>KHbIE pe3epeHble KONUU BCeX Ba)KHBIX JJAHHBIX.

BkitoueHHe >KypHasupoBaHusi Soft Updates Ha ypoBHe ¢alyioBOM CHCTeMBI
06BIYHO 6e30IlacHO M He TpebGyeT IlepepasbMBKU [AucKa. OFHAKO HacTpoMKa
>)KypHasupoBaHusd GEOM BKJIIOUaeT HU3KOYPOBHEBBIE OIEPAITUH C [JTUCKOM U
IOJDKHA BBIMOJHITHECI TOJBKO OIBITHBIMH aJMHUHHUCTPATOPaMU, IIOJHOCTHIO
IIOHUMAIOIIIUMH TI0CTIeICTBUSL.

2. Peamn3anusa >)XypHa/iupoBaHusd B FreeBSD



2.1. Soft Updates c >KypHa/ITMpOBaHHUEM
(pekomMmeHayeTCs)

Soft Updates — aTo MexaHu3M obecrieueHHs corstacoBaHHOCTH UFS 1o ymosiyanuto B FreeBSD. B
COYeTaHWU C >KypHaJMpOBaHUEM OH obeclleurBaeT >KypHa/IMpOBaHHe MeTaJaHHBIX B CaMOM
daiyIoBOM cUCTeMe.

[IpenmyinectBa Soft Updates ¢ >)KypHaJITUpOBaHMEeM BKJIHOYAIOT:

* O4yeHb OBICTPOE BOCCTAHOBJIEHUE I10CJIE CO0S (0OBIYHO 3a CEKYH/IbI)
e OOBIYHAsI ceMaHTHKa sync(2) u fsync(2)
* HUKaKUX JOIIOJTHUTEIbHBIX pa3zesioB uiu cjioeB GEOM

* IIpocTas HacTpoiKa U 06CIyKUBaHUe

U3 tunefs(8):

BxiroyeHre OKypHaJIUPOBAaHUS COKpalllaeT BpeMsd, 3aTpadyuBaeMoe
fsck_ffs(8) Ha oumncTKy GalyIOBOM CHUCTeMBI IIoCjae €605, C HECKOJIBKUX
MUHYT WU YacOoB [0 HECKOJILKUX CeKYH/I.

JTOT MeXaHH3M IIOAXOOUT IIPAaKTH4YECKH [JId BCeX CHCTEM Ha OCHOBE UFS u gaBJysgeTrcd
PeKoOMeHAYEMBIM II0 YMOJIYaHHIO.

2.2. ) KypHasmupoBaHnue ¢ komanaor GEOM gjournal

GEOM ’xypHa/JHpoBaHHe paboTaeT Ha OJIOUHOM YpOBHe, HIDKe G(aiaoBOl cuUcTeMBl. OHO
JKypHAaJIMpyeT BCe 3allMCH 0JIOKOB, BK/II0Yas KaK MeTaJaHHble, TaK U JaHHbIe ¢paiIoB.

KiroueBrle XapaKTepUCTUKU KypHaaupoBaHusg GEOM:

* Peasim3oBaHO Kak kKiacc GEOM (geom_journal)

* JKypHasupyeT BeCb 0JIOUHBIN BBOJ-BBIBOJI, @ HE TOJILKO MeTaZlaHHbIe
* TpebyeT ssBHOTO cortacoBaHus oT UFS ¢ ucrnosb3oBaHueM ¢Jiara -J

* Orkirouaet Soft Updates

* Mi3MeHseT ceMaHTHUKY sync(2) u fsync(2)

Ha ¢alnoBeIX cucteMax C >KypHasupoBaHueM GEOM, sync(2) u fsync(2) He
A rapaHTUPYIOT, UTO JaHHBIe OBLIM 3allMCaHbl Ha IIOCTOSHHOe XpaHWIUIle. /I
obecrieueHHSI COXPAHHOCTH HEO0OXOIUMO HUCII0JIL30BaTh gjournal sync.

M3-3a 3TUX pas3IUuui KypHaaupoBaHue GEOM He peKoMeHyeTcs IJIs1 O6IIero HUCII0JIb30BaHUS
Ha HaCTOJIbHBIX KOMIIbIOTEpax WU cepBepax.



3. BBIOOp moaxoasdiiero Mmeroaa
>)KypHa/IMPOBaHUA

B ciiepiyto1eit TabnIle MpUBe/eHbl peKOMeHIyeMble BapHaHThI UCII0Ib30BaHUS:

BapuaHT UCII0/IE30BaHUS PexoMeHyeMBblil MeXaHH3M
HacTosibHasg WIx IIOpTaTUBHAs CHCTEMa XypranuposaHnue c Soft Updates
YHUBepCcaJIbHBIU CepBep KypranuposaHue c Soft Updates
VYcrapesiue cucreMsbl UFS Kypuanuposanue c Soft Updates
Tpe6oBaHUA K )KypHaJIUPOBaHUIO, He KypuanmupoBanre GEOM

3aBUCHIIYE OT GalyI0BOM CUCTEMBI

Crerira/IM3UPOBAaHHOE )KYPHAJIUPOBAaHUe Ha Kypranuposanue GEOM
yPOBHE 6JI0KOB

4. Ucnosib3oBaHue Soft Updates c
>)KypHa/IMPOBaHUEM

Soft Updates c¢ >KypHaIupoBaHHEM O00eCIIeYUBAIOT >KYpPHaJIMPOBaHHE Ha YpOBHe (¢aiyioBOH
cucteMsl 1y UFS. 3TOT MeXaHH3M COXpaHseT I1eJI0OCTHOCTh GaiyioBOM CHUCTeMBbI, OJHOBPEMEHHO
COXpaHss ONTHMH3allMM BBIleIeHUs U YIIOPSZ0YMBaHMS, XapakTepHble 111 Soft Updates. B
OTJIMYHe OT KypHaiupoBaHUs GEOM, oTAesIbHOe >KypHaIMpYyIoIllee YCTPOMCTBO MM pasfies He
TpebyeTcs.

4.1. 0630p

Soft Updates ¢ >KypHaJlMpOBaHUEM 3aIIMCHIBAIOT U3MEHEHUsI MeTaJaHHbIX GaliJIOBOM CUCTEMBI B
JKypHaJI, XpaHAIIUICA BHYTPU caMOU GarIOBOM CUCTEMBI, peaJI30BaHHBIN KaK CKPBITHIU QaiiI C
uMeHeM .sujournal B KopHe (amyioBOil CHUCTeMBI. B ciydae c60s WIU OTK/IIOYEHUS ITUTaHUA
0’KUJIAI0II[Me OIlepaliuy C MeTaJaHHbIMU BOCIIPOU3BOAATCI U3 KypHaJsa, 4TO II03BOJIIEeT GBICTPO
CMOHTHPOBATh GpanIoOBYI CUCTeMY 6e3 II0JIHOU IIPOBEPKU COIJIAaCOBAHHOCTH.

dTa ¢dopma IKypHAJTHUPOBAHUSI IIPUMEHsSIeTCS TOJBKO K MeTaZaHHBIM (aiyIoBOH CHUCTEeMBI.
[1eJIOCTHOCTD IaHHBIX GpaMyIOB 0CTaeTCsI OTBETCTBEHHOCTHIO IIPUI0KEHUH.

4.2. BKiIroueHue >KypHa/IMPOBaHMUA Ha CyILeCTBYIOI e
daiioBoM cucreme

daiisioBas cucremMa JOJIDKHAa OBITH Pa3MOHTHPOBaHa WM CMOHTHPOBAaHAa B PEXMME TOJIBKO [JIsA
YTeHUs ITepel H3MEHEHHEM HACTPOEK KYPHAJIMPOBaAHUSA.

# umount /usr



# tunefs -n enable -j enable /dev/ada@p2
# mount /usr

rZ[OI'IOJ'IHI/ITeJII:;HaFI HaCTpOﬁKa He Tpe6yeTc;1. MO>XHO HCII0JIB30BAaTh CTaHIAapPTHBIE IIapaMeETpPbl
MOHTHPOBaHUAI.

4.3. XpaHeHHe )XypHaJIOB U HX pa3Mep

Pa3Mep >KypHajla II0 YMOJYaHUIO BBIOMPAETCS aBTOMATHUeCKU IIPU BK/IUYEHUH BeJeHUS
)KypHasla. B OGOJILIIMHCTBe CcJy4yaeB pasMep II0 YMOJYaHUIO J[OCTaTOuYeH U He TpebyeT
KOpPPEKTUPOBKHU.

[Ipu He06XOAMMOCTH pasMep KypHaJia B 6aliTax MOKeT OBITh SBHO YKa3aH C IIOMOIIILIO OIIIIUH -5
Tt tunefs(8):

# tunefs -S 64000000 /dev/adadp?

HacTpoiika pasMmepa >KypHajJa peako TpeOyeTcs M JOJDKHA pPacCMaTPUBAThCS TOJBKO IS
($aMIOBBIX CUCTEM C HEOOBIYHO BHICOKOM YacTOTOM 06HOBJIEHUSI MeTalaHHBIX.

4.4. IIpoBepka Soft Updates c >KypHa/ITHpoBaHHUEM

CraTyc >KypHanupoBaHUA ¢aiyioBoi cucreMbl UFS ¢ ucnosb3oBaHueM Soft Updates MOKHO
IIPOBEPUTH C ITIOMOIIBI0 tunefs(8) mumu dumpfs(8).

YT0o6BI 0TOOPA3UTH TEKYIIMe HaCTPOUKU (paIOBOM CHCTEMBI, BHIIIOJTHUTE:

# tunefs -p /dev/adadp2 | grep -i journal
tunefs: soft updates journaling: (-j) enabled
tunefs: gjournal: (-J) disabled

WniuTe cjieyIolue UHIUKATOPEI B BHIBOJIE:

» Soft Updates BKJIFOUeHBI

* Soft Updates ¢ )KypHa/IMpoBaHHEeM BKJIHYEHBI
Wi 111 mpoBepKU cyrep6Jioka ¢paiaoBoM CUCTEMBI MO>KHO HUCII0/Ib30BaTh dumpfs(8):
English type: delimited block - 4

# dumpfs /dev/ada@p2 | grep -i journal
flags soft-updates+journal

ITHU KOMaHIblI IIpegHa3Had€Hbl TOJIBKO [Jid YTE€HMsA B HEe H3MEHAIT COCTOSAHHE (baﬁHOBOfI
CHUCTEMBI.



4.5. IIpoBepKa U o6cay>KuBaHue ¢panjioBO CUCTEMbI

XoTd >KypHaJIUpOBaHHE 3HAUUTEJHHO COKpalllaeT BpeMsi BOCCTAHOBJIEHMS IIOcjae c60s, OHO He
yCcTpaHseT He06X0AUMOCTD ITIePHUOIUYECKUX IT0JTHBIX IIPOBEPOK GpariyIoBOM CHCTEMEI.

* )XypHasmmpoBaHUe rapaHTHUPYeT I1eJI0CTHOCTh, a He KOPPEKTHOCTD
* OmmM6KYU HOCUTEJISI He UCIIPABJISIOTCS )KypPHaJIUPOBaHUEM
* [lepuosuyecKkasi IpoBepKa fsck Bce ellle Z0/DKHA OBITh 3allJIaHUPOBaHa

* ®OHOBBIHN fsck MOXKET HCITIO/IHL30BaThCSI Ha paboTaoIUX patIOBBIX CUCTEMAX

5. Ucmosib3oBaHue >XypHatupoBaHusa GEOM
(IIpoaABUHYTHIN YPOBEHD)

JlaHHBIN pasfes IIpefHasHadYeH [ OIIBITHBIX II0JIb30BaTesiel, KOTOpPhIe
A IIOHUMAlOT IIOCHIe[CTBUI >KypPHAJIHPOBaHUS Ha ypOBHe OJIOKOB U H3MeHeHUs
CEMaHTUKU CUHXPOHU3AIINHU.

5.1. 0630p

BO3MOXHOCTh JKypHa/IMpOBaHUs obeclieurBaeTCd 3arpyskoil Moy geom_journal.ko B sxpo
(i cOOpKOM COOCTBEHHOIO sjpa C AaKTUBUPOBAaHUEM COOTBETCTBYHOIMX OIIUN) U
UCII0JIb30BaHUEM KOMaH/BI gjournal [yid KOHQUTYpHUpPOBaHUs $alyIoOBOM CUCTeMBL. B 06111eM, BbI
IpefIouTeTe )KypHaJIUpOBaTh (payioBble CUCTEMBI 60JIBIIIOTO pasMepa, K IIpuMepy - /usr. OfHaKo,
BaM IIpHUJIETCSI 3ape3epBHPOBaTh HEKOTOpPOe KOJHMYeCTBO CBOOOZHOIO MecTa (CM. C/IeAYIOIIUI
paszeJn).

JKypHanupoBanue GEOM peasii3oBaHO MOAYJIEM sipa geom_journal ¥ HacTpauBaeTCs C IIOMOIILI0
yTWIATHL gjournal(8). OHO obecmeuynBaeT >KypHaJIMpOBaHMeE Ha ypOBHE OJIOKOB HIDKEe CJIOI
¢$arsI0Bo¥ cUCTEMEI U TpebyeT IBHOU IO eP>KKHU co CTOpOoHEBI UFS.

[Ip1 HCIIOJIBb30BAaHUU >KypHasupoBaHUs GEOM TpebGyeTcss HEKOTOPOe THUCKOBOE ITPOCTPAHCTBO
IJIsT XpaHeHUs CaMOro >KypHasa. IIpoBaiijiep, COfepsKall[uil HaHHbIe GAaMIOBOM CHUCTEMBI,
Ha3bIBaeTCs nposalidepom OaHHbLX, a TIpoBakjiep, XpaHAIIUN )KypHaJl, Ha3bIBaeTCsl nposaiidepom

JcypHana.

[Ipu )KypHa/IMPOBaHUU CYILeCTBYIOIeH (HellycToM) GaryioBOM CUCTeMBbI IIpOBakifiephl JaHHBIX U
JKyYpHaJla [OJDKHBI OBITH pasfe/JbHBIMHU. IIpH JKypHaJMpOBaHHUM HOBOM, IIycTOH GaiioBoi
CHUCTeMBI, OJHH IIpOBaifiep MOJKET MCIIOJIb30BaThbCAd [JI1 XpaHeHHUsI KaK [JaHHBIX, TaK H
HHpopMaIUM >KypHasa. B obomx ciay4dasax gjournal(8) oObemuHsAeT IIpoBaijephl NaHHBIX U
JKypHaJla Il CO3/laHus HOBOTO >KYpPHAJIHMPyeMOro IIpoBaMiepa, KOTOPBIM 3aTeM MOHTHUPYeTCs
¢daroBol cucteMo. Hampumep:

» daiyioBas cucTeMa /usr pacrioyoykeHa Ha /dev/adadp2 U y>Ke COLEp>KUT JaHHEIe.

* CBOOO/IHOE [HCKOBOE IIPOCTPAHCTBO BBIeJIEHO B OTHEeJIbHOM pasfgese, /dev/adaldpd, mis
XpaHeHUd KypHaJia.



* [Tocsie HACTPOUKHU KypHanaupoBaHusd GEOM co3maéTrcss HOBBIM mpoBaep /dev/adadp?2.journal.
JTOT KypHaJIUpyeMbll IIpoBaiep o0beuHseT /dev/adadp2 B KaueCcTBe IIpoBalijiepa JaHHBIX
u /dev/adalp4 B KauecTBe IIpoBaujepa ’KypHaJa U HCIIOJIb3yeTCd I BCeX II0CIeLYIOIIUX
oreparuii GanI0BOMA CUCTEMBL.

O6beM AMCKOBOTO IIPOCTPAHCTBA, HEOOXOAUMOIO I JKypHasa, B IIepBYI0 O4Yepelb 3aBHUCHUT OT
MHTEeHCHUBHOCTH 3aIIMCH B QpaliIOBYyI0 CUCTEMY, a He OT pa3Mepa II0CTaBIUKa JaHHBIX. CucTeMaM
C TIOCTOSIHHOM WJIM UMITYJIbCHOM aKTUBHOCTBIO 3aIIMCH TPeOYIOTCS YKypHaJIbl 60JIBIIET0 pa3Mepa,
4TOOBI M36€)KaTh Ype3MepHOIo epeKI0UeHUs )KyPHaIOB WK OTpPaHUYeHUS 3aIIUCH.

K3 cripaBOYHOM CTpaHUIIBI gjournal(8):

* PasMep XypHaJIa 110 ymoa4aHuro coctaBisieT 1 I'b.

* PeKOMeH[lyeMbIi MHWHUMAaJIbHBIA pasMep JKypHajla COCTaBJjgeT YABOEHHBIM 00beM
YCTAaHOBJIEHHOM OIIepaTHBHOM ITaMATH.

* PagMmep JKypHasa [I0/DKEH BBIOMpPAThCA Ha OCHOBE O0KMJaeMOM Harpysku 3alucy, a He
pasMepa ¢parI0BO CUCTEMBL.

HepmocTaTOUHBIN pasMep >KypHasja MOJKeT IIPUBECTH K CHIDKEHHIO IIPOU3BOJUTENIBHOCTH WA
BBIHY K/IeHHBIM IIepeK/II0UeHUsIM KypHasla IIpY BBICOKOM Harpyske Ha 3aIlucCh.

J1J151 TI0JIy4eHUs OIIOJIHUTeJIbHOU MHGOPMAaIIUU 0 >KypHAJIUPOBaHUH, II0KaJIYyHCTa, IIPOUYUTANTe
CTpaHUILy CIIPaBOYHUKA, IIOCBAIIeHHYI0 gjournal(8).

5.2. /leicTBHMA, HEOOX0AUMBIE BO BpeMs YCTaHOBKHU
FreeBSD

B aToMm paspgesie onMcChIBaeTcsd HeobOsg3aTesJbHas IIOATOTOBKAa BO BpeMs YCTAaHOBKHU [UJIS CHUCTEM,
HaCTPOEHHBIX Ha HCIO0Jb30BaHHe KypHaaupoBaHus GEOM. Llejib — 3ape3epBHPOBATH AUCKOBOE
IIPOCTPAHCTBO [UId JKYPHaJIbHBIX IIPOBAaW/lepOB, KOTOpbIe BIIOCIENCTBUM OYAYT CBSI3aHBL C
balyIoOBBIMU CUCTEMAaMU /usr U /var.

5.2.1. BeigesieHHe MecTa IoJ >KypHa/IMpOBaHHue

Ha TUODUYHOU cHCcTeMe C O[HUM JIVICKOM OIlepalliOHHAasl CUCTeMa, yCTaHOBJIEHHOe IIPOrpaMMHOe
obeclieyeHHe U II0JIb30BaTe/NbCKUE MaHHble HAXOAATCSI Ha OFNHOM YycTpokcTBe. CTaHAApPTHOE
aBTOMaTHUeCKoe pas3breHue, BEIIIOIHSIEMOE YCTaHOBIUKOM FreeBSD, BrIfiesisseT 60JIBIITYI0 YacTh
OOCTYIIHOTO MIPOCTPAHCTBA IIOZ /usr, C MEHBIIMMHU pasfiejaMH Ui /var U APYyrUX TOYeK
MOHTHPOBAHUS.

[To yMO/JTYaHHUIO YCTAHOBIIMK BBIflesIsIeT BCE JOCTYIIHOE JHUCKOBOEe IIPOCTPAHCTBO I GaMIOBBIX
CUCTeM M He OCTaB/IfgeT HeHCIIoJb3yeMOoro MecTa. ECIM IUIaHHpyeTCs HUCII0JIb30BaHHUe
J)KypHanupoBaHusd GEOM [Ig CyIecTBYROIMX (HeIyCThIX) (aMIOBBIX CHUCTEM, He0OXOZMMO
3apes3epBHUPOBATh [OIIOJHUTEJbHOE IHCKOBOE IIPOCTPAHCTBO I pasMellleHUs >KYPHaJIbHBIX
npoBaiziepoB. Kakmasa ¢aiioBas cucTeMa, KoTopasd OyfeT JKYpHaJHUpOBaThbCs, TpebyeT
COOCTBEHHOI0 KyPHaILHOTO IIpoBarjepa.

IIoCKOJIBKY /usr OOBIYHO 3aHMMaeT HAaWOOJIBIIYI0 YacThb JUCKA, 3TO Haubosee IPaKTUUHBIN
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paszges i HeOGOJIBIIOTO YMeHBIIEHUs, 4YTOObl OCBOOOJUTH MeCTO [JIs1 >KypHaJIUPyeMBbIX
IIPOBaMIEPOB.

B HamreM npumMepe xypHaaupoBaHre GEOM 1utaHupyeTcs Kak [JjId /usr, TaK U I /var.

5.2.2. CtpaTterus pa3oyeHNs Ha pasgesibl

Bo BpeMs YCTaHOBKHM HCIIOJBL3yHTe peXXUM PYYHOIO pasbuheHus, IIpeocTaBisieMbId
ycTaHOBIMKOM. Co3faliTe JOOYI0 IIOAfep KHUBaeMyl G(aMIOBYH CHCTEMY MjId /, a TakxkKe
craHgapTHble pasfesbl UFS mad /usr WM /var, HO yMeHBIIUTe pasMep /usr, 4YTOOBI OCTaBUTH
I0CTaTOYHO Hepacllpe/leJIeHHOTO IIPOCTPAHCTBA B KOHIIe JMCKa.

U3 ocrasierocs HepacIIpeaeJIeHHOI'o IIPOCTpPaHCTBa cos,uaﬁTe ABa [MOIIOJTHUTEJIBHBIX pPa3jeJia,
KOTOpEkIE 6Y,ILYT HCIIO/IBb30BAaTHCA UCKIIIOUUTE/IEHO B KaueCTBe JKYPHaJIbHBIX HpOBafI,Il;epOBZ

* OIUH paszes Ajd )KypHasa /usr

* OmuH paszest st >KypHaJsa /var

JTH pasfenbl He OO/DKHBI HMeTh HasHAaUeHHBIX TOYeK MOHTHPOBAaHUSI U He J0JDKHBI
HUCII0JIb30BaThCA IS MOJKaUYKU. OHU OCTaHYTCS HEUCII0JIb30BaHHBIMU JI0 TeX II0p, II0Ka He OyAyT
SIBHO CBSI3aHbI C COOTBETCTBYIOIIIMMU IIOCTABIIMKAMU TaHHBIX C IIOMOIIBLI0 gjournal(8) rocise
YCTaHOBKH.

TunuuHasg cxeMa MOKeT BBIIVIAAETH CJIEAYIOIITMM 06pa30M:

Tabuya 1. Pasdenawt, 3apesepsuposarHtule 015 XKypHaauposarusi GEOM

IIocTaBIIMK IIpegnagsHaueHue 3amMeTKHu

/dev/adaOp2 [var daitoBas cucteMa UFS (mocTaBIIMK TJaHHBIX)

/dev/adaOp3 Jusr darmoBas cucteMa UFS (ITocTaBITUK JaHHBIX)

/dev/adaOp4 KypHau pig [var HedopMaTHpOoBaHHBIMN, HEUCIIOIb3yeMbIN
paspgen

/dev/adaOp5 JKypHaJ i fusr HedopMaTHrpoBaHHBIN, HEUCIIOIb3YeMBbIA
paszen

TouHble Ha3BaHUS YCTPOMCTB MOTYT PasjiMyaThbCd B 3aBUCHUMOCTH OT CTPYKTYPhI JUCKA U CXEMBI
paszesoB. HacTosATeIbHO peKOMeH/yeTcs 3allicaTh UMeHa IIPOBal/iepoB BO BpeMs YCTaHOBKHY,
TaK KaK OHU IIOTPeOYIOTCS IIPXU HaCTPOMKe >KypHaJIa.

5.2.3. CooOparkeHuUs 110 pa3Mepy >KypHaJia

PasMep ’KypHaJjla 3aBUCHUT OT O)KHJaeMOM HAarpysKH Ha 3allich, a He OT pasMmepa ¢ailioBOHA
cucTeMsbl. /I CHUCTeM OOII[ero HasHauyeHWs OOBIYHO JOCTaTOYHO >KypHaJIoOB pasmepoM 1-2 I'B.
CrucremMaM C IIOCTOSSHHOM WJIM MMIIYJIbCHOM aKTHUBHOCTBIO 3allMCH MOIYT IIOTPe60BaThCA
JKypHaJIbl 60JIBIIIEr0 pasMepa.

BBIHeJISII;'ITe IIPOCTPAHCTBO IIOA KYPHaJ/JI 3KOHOMHO BO BpeMs YyCTaHOBKH, TaK KaK H3MEHEHHE
pa3Mepa pa3aesioB I1037Ke MOKeT HOTpe6OBaTI:> OOITIOJTHHUTEJIbHOT'O BpEMEHU ITPOCTO4.



5.2.4. 3aBepIleHHe HHCTAJIAIHH

[Tocse pesepBHpPOBaHUA HEOOXOJMMBIX pa3fiesIOB 3aBepIIHUTe YCTaHOBKY FreeBSD B 06BIYHOM
pexuMe. PeKOMeH[yeTCs OTJIOKHUTH YCTAaHOBKY CTOPOHHEIO IIPOTPaMMHOIO ob6ecliedyeHUus U
IOIIOJIHUTEJIbHYI0O HAaCTPOUKY CUCTEMBI 0 II0JTHOM HACTPOUKHU KypHaIupoBaHugd GEOM.

Ha 3ToM 3Talle cUCTeMa 3arpy3uTCs C HCII0JIb30BaHWEM CTaHAAPTHBIX ¢arnoBbIXx cucteMm UFS.
3apesepBUpOBaHHbBIe JKypHaJbHbIE Pasfieslbl 0CTAaHYTCS HEUCII0JIb30BAaHHBIMU /I0 TeX II0p, II0Ka
’KypHaJIMPOBaHUe He Oy/IeT SIBHO BKIIOYEHO.

5.2.5. IIepBas 3arpys3ka IocJjie yCTaHOBKH

[Iocjle IEPBOTO YCIIENITHOTO 3allycKa HeMe/JIeHHble M3MeHeHUs KOHQUTYpaluu He TPeGyIOTCS.
Crenyer yOemUTHCS, YTO CHCTeMa 3arpy>kaeTcsi M paboTaeT HOPMAJIBHO, IIPeXKAe dYeM
IIPO/IO/KHUTb.

Ilociie TOrO, Kak IIOATBEPIKAEHO, YTO 0asoBas cHCTeMa pa60Tocnoco6Ha, cilenyrounire Inark
BKJ/IIOYAIOT:

* 3arpyska M BKIIOUYeHMe IIOAAE P KKHU KypHatupoBaHusd GEOM
* CBsA3BIBaHMeE )KYPHAIBHBIX IIPOBAH/IEPOB C COOTBETCTBYIOIUMH IIPOBaMiepaMHU JaHHBIX

* O6HoOBJIeHMe /etc/fstab Jg MOHTHPOBAHU )KYPHAJIHUPYEMBIX YCTPOMUCTB

IJTH IIard OIIMCAaHbI B CJIeAyIoIeM pa3ieJsie.

5.3. HacTpolka >KypHa/JIuUpOBaHUA

5.3.1. BkiiroueHue >xypHasiupoBaHusi GEOM B cyleCTBYIOIIHNX paiIOBbIX
cucTeMax

B 3TOM pasfiesie OMUCHIBaeTCs, KaK BKJIOUUTDH KypHasmpoBaHue GEOM g ¢aMioBRIX CHUCTEM
/usr | /var, UCII0JIb3Ys pa3/iesibl, IOATOTOBIEHHEIE B IIPOIecce YCTaHOBKH.

IIocjie pe3epBUPOBaHUS HEOOXOJUMBIX JKypPHAJbHBIX IIPOBai/iepOB MOYKHO HACTPOUTH
>)KypHasupoBaHue GEOM. ITockosbKy ¢aioBble CUCTEMBI, II0/jIe)Kalllue >KYpHAJTUPOBaHUI0, He
TOJDKHBI OBITH CMOHTHUPOBAHBI, CUCTEMY HEOOXO[MMO IIePeK/IIOUUTH B OJHOII0JIH30BATEhCKUN
PEXKUM.

3aJIOTUHBTECh root U BBeUTE:
# shutdown now

Haxmute Enter g mosryuyeHUsl IIpHUIJIAIIEHUST KOMAaHAHOIO MHTepIIpeTaTopa B peKHUMe root.
Ham Heo6xomumo OyeT pasMOHTHPOBATH pasfesibl, KOTOphle IO/JIe)KaT >KypHaJIUPOBAHUIO, B
HallleM IIpUMepe 9TO /usr U /var:
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# umount /usr /var
3arpysure MozayJb sapa GEOM journaling:
# gjournal load

Jlasee, CBSDKUTe Ka)KJOTO ITOCTABIIUKA JAHHBIX C COOTBETCTBYIOIIUM IIOCTaBII[UKOM >KYPHAJIOB.
Vcrosb3yiTe CBOM 3aMeTKH, YTOOBI OIpe/lesIUTh, KaKOM paszmesa OyleT HCIOIb30BaTbCS IS
Ka’KJ[0TO0 >KypHaJIa.

B sTOM IIpuMepe:

* /usr HaxXomuTcs Ha /dev/adadp3, a ero )KypHaJIbHBIU IIpoBavigep — /dev/adadp5

* /var HaxXomuTcsd Ha /dev/adalp2, a ero )KypHaJIbHBIU IIpoBatifep — /dev/adadp4

CospaiiTe )XypHaJIMpyeMble IIpOBaMiephl C IIOMOIIBI0 gjournal(8):

# gjournal label ada@p3 ada@p5

GEOM_JOURNAL: Journal 2948326772: ada@p5 contains journal.
GEOM_JOURNAL: Journal 2948326772: ada@p3 contains data.
GEOM_JOURNAL: Journal ada@p3 clean.

# gjournal label ada@p2 ada@p4

GEOM_JOURNAL: Journal 3193218002: ada@p4 contains journal.
GEOM_JOURNAL: Journal 3193218002: ada@p2 contains data.
GEOM_JOURNAL: Journal ada@p2 clean.

Ecim gjournal coobIfaeT, 4TO IIOCJAEIHUU CEKTOp IIpoBaujiepa HCIIOJIb3yeTcCsd,
KOMaH/la 3aBeplIUTCd Heyjpadedl. Ha cBekeCcO3JaHHBIX WU HEUCIIOJIb3yeMbIX
paszesax 6e30IlacHO IIOBTOPUTH OIlepaliyio ¢ ¢puaroM -f [y IPUHYAUTEIbHON

o HWHHUIHAaJIU3all1uH:

# gjournal label -f /dev/ada@p2 /dev/adadp4

[Tocjie MAapKUPOBKU CO3/IAI0TCS IBA HOBBIX >KYpHAJIUPyeMBIX IpoBakepa:

» /dev/adalp3.journal mis /usr
» /dev/ada@p2.journal mss /var

T YCTpOfICTBa 3aMEHAT UCXOOHbIE€ NCTOYHHUKHU JaHHBIX IIPX MOHTHUPOBAHHUH (l)afIﬂOBBIX CHCTEM.

[lepe; MOHTHpPOBaHHEM HeOOXO[MMO YCTAaHOBUTH [JI1 HUX ¢Jar )KypHaja U CHATb ¢uar Soft
Updates:
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# tunefs -] enable -n disable -j disable /dev/ada@dp3.journal
tunefs: soft updates journaling cleared but soft updates still set
tunefs: remove .sujournal to reclaim space

tunefs: gjournal set

tunefs: soft updates cleared

# tunefs -] enable -n disable -j disable /dev/ada@p2.journal
tunefs: soft updates journaling cleared but soft updates still set
tunefs: remove .sujournal to reclaim space

tunefs: gjournal set

tunefs: soft updates cleared

Temmepb, CMOHTHpPYWTe HOBBIE YCTPOMCTBA B COOTBETCTBYIOIKe MecTa (GanoBOM CHUCTEMBI
(o6bpaTuTe BHUMaHHe Ha TO, UYTO MBI MO>KEM HCIIOJIb30BaTh ONI[UI0 MOHTHPOBAHUS 3async) U
yzasuTe .sujournal, 9To6bI 0CBOOOJUTH MECTO Ha IUCKe:

# mount -o async /dev/ada@p2.journal /var
# rm /var/.sujournal
# mount -o async /dev/ada@p3.journal /usr
# rm /usr/.sujournal

OTtkpoiiTe /etc/fstab 1 ucpaBbTe 3aIIKCH I CIEAYIONUX GalIOBBIX CUCTEM: /USr U /var:

/dev/ada@p3.journal /usr ufs rw,async 2 2
/dev/ada@p2.journal /var ufs rw,async 2 2

IIpoBepbTe KOPPEKTHOCTh BCEX YKAa3aHHBIX I1apaMeTpPoB - B IIPOTUBHOM CJIyyae
A II0CJIe Tepe3arpy3kKd BO3MOXKHBI IIpOGJIEMBI CO CTaHAAPTHBIM  3aIlyCKOM
CHCTEeMBI!

HakoHell, BHecuTe usMeHeHUs1 B /boot/loader.conf, g06aBUB CTPOKY [AJI1 aBTOMaTHUYeCKOM
3arpysku MofyJis gjournal(8) IIpu KaXkJjoM CTapTe CUCTEMBL:

geom_journal_load="YES"

IlosgpaBiigeM! Bailrla cucTeMa Telleph HAacTpoeHa [JIA SKYpPHaJIHPOBaHHA. BBl Mo’KeTe BBECTH
KOMaH/y exit [y Bo3BpaTa B MHOI'OIIOJIE30BATE/IbCKUM PEXKHUM HJIH IIepe3arpysuTh CUCTEMY I
IIPOBePKU KOHQUIYpaIiiu (DeKOMEeHYeTCs).

# shutdown -r now

Bo BpeMsI ITepe3arpysKu BbI YBUAUTE COOOIIIeHHE CIeYIOIIero BHUA:
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# dmesg | grep GEOM_JOURNAL

GEOM_JOURNAL: Journal 2948326772: ada@p4 contains journal.
GEOM_JOURNAL: Journal 3193218002: ada@p5 contains journal.
GEOM_JOURNAL: Journal 2948326772: ada@p2 contains data.
GEOM_JOURNAL: Journal ada@p2 clean.

GEOM_JOURNAL: Journal 3193218002: ada@p3 contains data.
GEOM_JOURNAL: Journal ada@p3 clean.

[Tocsie HEKOPPEKTHOTO 3aBepIlleHUsI Pab0ThI COOGIeHUS 6yIyT HEMHOTO OTJIMYaThCSI, HAalIpUMep:
GEOM_JOURNAL: Journal ada@p2 consistent.

O6BIYHO 3TO 0O3HaYaeT, YTo gjournal(8) ucrmoab3oBaa HHPOPMAIIHIO U3 )KypHaJIa [ IIpUBeeHUA
$aliyI0BOM CHUCTEMBI B COIJIACOBAHHOE COCTOSIHHUE.

5.3.2. BkiroueHue )XxypHaaupoBaHusa GEOM Ha BHOBE CO3JaHHBIX pasjesax

[Iporeypa, olMcaHHasd paHee, HeoOXOAWMa IIPU BKJIIOUEHUM >KypHaaupoBaHusa GEOM Ha
$alJIOBBIX CHCTeMaxX, KOTOpBIe yrKe cozepskaT gaHHble. IIpH >KypHaJUPOBaHUM TOJIBKO YTO
CO3JJaHHOIO0, IIyCTOT0 pasfeJsia IIporecc IIpolle, TaK KakK U JaHHbIe, U )KypHaJIbHbIEe IIPOBai/iepsl
MOI'YT HaXOJUTHLCSI B OJJTHOM pasfeIe.

Taxko mmogxo 06BIYHO KCIIOJIB3YeTCs I HOBBIX IMCKOB MJIM HelaBHO BbI/leJIeHHBIX Pas/eJioB,
KOTOPBIE ellle He 6BLIHM 0TGOPMATHPOBAHBI I10[] $alIOBYI0 CUCTEMY.

[Iporiefypa, OmnKcaHHas BhIIle, HeOOXOAWMa JIs1 IOJKJIIHOYEHHUs >KYPHAJIUPOBAaHUS pPaselios,
cojiep>KallluxX AaHHBIe. JKypHa/JIMpoBaHHe IIYCTHIX pas/eoB HEMHOIO IIPOIle, BBHUAY TOILO, YTO
IIOCTABIUK JaHHBIX U IIOCTABIIMK >KypHasa MOIYT OBITH pasMellleHbl Ha OJHOM M TOM JKe
paszesie. HampuMep, IpeAIosIosKUM, YTO ObLI YCTAHOBJIEH HOBBIM >KECTKUU JUCK U OBLI CO3LaH
HOBBIU paspes /dev/adalpl. Co3gaHue )XypHasa He CJI0’KHee Habopa:

# gjournal label /dev/adalpl

Pasmep xypHaJiia - 1 I'6 mo ymosryaHuto. OfHaKO, Bbl MOKeTe U3MEHUTh 3TO 3HaUeHUe HCII0JIb3Ys
KJIY -S. 3HayeHHe MO’KHO 3a/aBaThb B OaiiTax, B KuWobaWTaxX, Merabanrax WM rurabamrax
(ucmosb3ys cydduxc K, M i G). iMeliTe BBULY, YTO KOMaHza gjournal He II03BOJIUT BaM CO31aTh
>KypHaJl HeIoOITyCTUMO MaJIoro pasmepa.

K mpumepy, 4ToOBI CO3[aTh >KypHaJ pasMepoM B 2I'6, MOXHO HCIIOJB30BaTh CJIEIYIOIIYIO
KOMaH/y:

# gjournal label -s 2G /dev/adalp1

Janee, Bbl MoOXKeTe co3gaTh ¢annoByto cucreMy UFS Ha HOBOM pasfesie, paspelluTb
JKYpHa/IMpOBaHUe, HCIIOJIb3ysd newfs(8) Ha ycrTporcTBe .journal, u 3ampetuThb Soft Updates,
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HUCII0/Ib3y4 tunefs(8):

# newfs -] /dev/adalp1l.journal
# tunefs -n disable -j disable /dev/adalp1l.journal

[Tocite cosmaHus QpaiIoBOM CUCTEMBI €é MOXKHO CMOHTHUPOBATh OOBIYHBIM CIIocO60M. HammpuMmep,
4TOOBI CMOHTHUPOBATE €€ B /data:

# mount /dev/adalpl.journal /data

YT06hI 06€CIIeYUTh aBTOMaTHUeCKOe MOHTUPOBaHHe GpaiIoBOM CUCTEMEI IIPU 3arpysKe, 106aBbTe
3aIruch B /etc/fstab:

/dev/adalpl.journal /data  ufs rw,async 2 2

5.3.2.1. 3aMeTKH 110 HCII0/Ib30BAHHIO

HpI/I HCIIOJIb30OBaHHH OQTHOTO r[pOBaI?I,uepa U XpaHEHHWA TaHHBIX U 2)KYPHAJIOB:

» Paspes1 fo/oKeH ObITh IIYCTHIM ITepe]; BhIIoJIHeHUueM gjournal label
* JKypHasbHOe IIPOCTPaHCTBO BBIIEIIeTCI BHYTPU pasjesia JUcKa

 Pa3mep daiysioBoOM cuCTeMBI Oy/leT YMeHBbIIIeH Ha pa3Mep >KypHaJia

5.4. BcTpauBaHue >KypHa/IMPOBaHUA B COOCTBEHHOE
AP0

Ecyii BBI He JKeJjlaeTe 3arpy’kaTb geom_journal Kak MOAYJb, TO MO>XHO BCTPOUTH er0 QYHKITUHU
IIpsSIMO B Ballle CIelMAJIN3UPOBAHHOE SAPO. PelaKTHUpysd KOHQUIYpPAITMOHHBINM ¢aiyl sipa,
y6eAuTeCh, YTO B HEM HAXO/SITCS CJIEAYIOITIE IBE CTPOKH:

options UFS_GJOURNAL @

options GEOM_JOURNAL @

@ O6paTuTe BHUMaHUE — 3TO y>Ke ecTh B GENERIC

@ BaM Haj0 106aBUTH 3Ty OIIITHUIO
CobepuTe U yCTAHOBUTE HOBOE SA/IPO CJIeAys yKazaHUsAM PykoBojcrsa FreeBSD.

U He 3a0yAbTe yIaJIUTh COOTBETCTBYIOIIYI0 CTPOKY 3arpy3ku moayJd ("load") u3 /boot/loader.conf
(ecsin Ha IpeBITYIEM 3Talle OHA ObLIA Ty/a BHECEHA).
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5.5. IIpoBepka GEOM >XypHa/IMpOBaHUsA
Cratyc )xypHanupoBaHusi GEOM M0KHO YTOUHUTH, IIPOBEPUB aKTHUBHbBIE IpoBauepsl GEOM.

YTOOBI BEIBECTH CIIMCOK BCeX aKTUBHBIX YCTPOMCTB )KypHaIUpoBaHUs GEOM, BBIIIOJTHUTE:
# gjournal list

Wy st TpocMOoTpa CBOIKHU COCTOSTHHSA KypHaJa:
# gjournal status

KypHanupyeMsble ¢aiiyioBble CUCTeMbl 0003HAYalTCId UMeHaMHU YCTPOMCTB, OKaHUYUBAKII[UMUCI
Ha .journal. Hajmuue 3TUX IIpOBai/iepoB yYKasbIBaeT Ha aKTUBHOCTD KypHaJIupoBaHusa GEOM.

JIOTIOJTHUTEIbHYI0 HHPOPMAIHIO O IelI0UKe YCTPOorcTB GEOM MOKHO ITOJIyYUTH C IIOMOIIBIO:
# geom -t
Wi 11 IpoBepKU cyriep6Jioka ¢pariaoBOM CUCTEMBI MO>KHO HUCII0/Ib30BaTh dumpfs(8):

# dumpfs /dev/ada@p2.journal | grep -i journal
flags gjournal

6. YcTpaHeHHe HemoiaJgokK C
KYPHAJIHPOBaAHUEM

JTOT pasmesi COmEpP’KUT YaCTO 3alaBa€Mbl€ BOIIPOCBHI KaCaTe/JbHO HEIIOJIaIO0K, CBA3aHHBIX C
JKYpPHa/JIUPOBAHHUEM.

6.1. {1 mosry4yaro IaHUKH AApa BO BpeMs BBICOKOH
AUCKOBOM aKTUBHOCTH. ITO CBSA3aHO C
>)KypHastupoBaHueM GEOM?

Ha coBpeMeHHBIX cucrteMax FreeBSD aBapuiiHble OCTaHOBKH CHUCTEMBI, BbI3BaHHBIE
HCKJIIOUNUTEJILHO HeIOCTaTOYHBIM pasMepoM KypHasia GEOM, BcTpeuaroTcs pegKo.

[Ip1 TPOJO/DKUTENIHHBIX WJIM WHTEHCHUBHBIX BCILIECKAX HATPy3KH Ha 3aIlUCh, HEIOCTATOYHBIH
pasMep >KypHasja OGBIYHO IPUBOAUT K PErYIHPOBAHHI0 3aIllMCH WM BPEMEHHBIM 3aj/lep>KKaM
BBO/Ia-BBIBOJIa BO BpeMs cOpoca >KypHajla Ha YCTPOMCTBO XpaHEHMsl [JaHHBIX. ABapUHHas
OCTaHOBKA CHCTEMBI MOJKET BO3HUKHYTH JIHIIb B MCKIIOUHUTEILHBIX CIydasX, OOBIYHO B
COUETAaHHU C [IOIOJTHHUTEIbHBIMU IIpO6JIeMaMH, TaKUMU KaK OITMOKKM BBOMA-BBHIBOJA WJIH
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HcUeprlaHUe PecypcoB, KOTJA IIPOI0JHKEHUE PaboThl MOXKET YIPOoKaTh IeJIOCTHOCTH (aryioBOH
CUCTEMBL.

Econ  HabIofaloTCd aBapUMHBIE OCTAaHOBKHU IIPM  HWHTEHCUBHOM aKTUBHOCTH  3allMCH,
PEKOMeHIyeTCs YBeJIMYUTE pasMep JKypHasla [JjId 3aTPOHYTOMN (paiiIoBOM CUCTEMBL.

6.2. 51 JOIIyCTHUJI HEKOTOPHBIE OLINOKH BO BpeMs
KOHPUTypHUpOBaHUs, Tellepbh CUCTEeMa He
3arpy>kaercsa. MO>XHO 3TO KaK-HUOYAb UCIIPABUTH?

Br1 yin60 3a6bIM BHECTH 3aIUChH (oIleuaTasvichk) B /boot/loader.conf, 1160 ecTh OMIUOKU B dariie
[etc/fstab. 9ToO Jierko ucCHpaBUTH. BO BpeMs 3arpy3kd CHCTEMBI, KOIZa IIPOIlecC 3arpys3kKu
OCTaHOBHUTCS U IIOSIBUTCS 3aIIPOC BXO/[a B O/THOIIOJIL30BaTeIbCKUU pPesKUM (HaIlpuMep, mocJie c6os
MOHTHPOBaHU MM OIIUOKU fsck), HaxkmuTe Enter, YTOOBI ITOJIYYUTE IIPUIJIAllIeHHEe KOMaHHOTO
HHTepIIpeTaTopa B OAHOII0IL30BaTeJIbCKOM peskuMe. [10ToM, IpoBepbTe BO3MO>KHbIE BapUaHTHI:

# cat /boot/loader.conf
V6enuTech, UTO CJIeyIolnas CTPOKa CyIlleCTBYeT M HallkcaHa IIPaBUJIBHO:
geom_journal_load="YES"

EcJM OTCYTCTBYeT 3alMch geom_journal_load, WM/ OHa COLEPIKUT OLIMOKH, >KypHaJIHUpyeMble
yCTPOMCTBA HE CO3JaAyTCs. 3arpy3uTe MOAY/IbL BPYUYHYI0, IPUMOHTHPYHTE BCe pasfesbl U
Iepexo/IuTe B MHOTOII0/Ib30BaTeIbCKUM peyKUM (IIpofiopKaiiTe 3arpysKy):

# gjournal load

GEOM_JOURNAL: Journal 2948326772: ada@p4 contains journal.
GEOM_JOURNAL: Journal 3193218002: ada@p5 contains journal.
GEOM_JOURNAL: Journal 2948326772: ada@p2 contains data.
GEOM_JOURNAL: Journal ada@p2 clean.

GEOM_JOURNAL: Journal 3193218002: ada@p3 contains data.
GEOM_JOURNAL: Journal ada@p3 clean.

# mount -a
# exit
(boot continues)

Ecim sxe 3amuch 0 geom_journal_load BepHa, TO IIpoBepbTe /etc/fstab. BeposiTHel Bcero, 4To BHI
oOHapy’KHUTe OIleYaTKy WJIM OTCYTCTBHE HEOOXOAMMOM 3alluCH. B 3TOM ciiydae CMOHTHUPYUTe
BPYYHYIO OCTaBIIIMeCs pa3fesibl U IIPOA0JDKUTE 3aTPy3Ky B MHOTOII0/Ib30BATeIbCKUN PeyKHM.
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6.3. BO3MO>KHO JTH OTKa3aThCA OT JKYPHA/IHPOBAHUA U
BEPHYTHCA K MOeH IPUBBIYHOU ¢alyIOBOM CHCTEME C
MmexaHusmoM Soft Updates?

HecoMmHeHHO. HCIIONb3yldTe NPUBENEHHYI0 HIDKe II0C/Ie0BaTeIbHOCTh OeMCTBUM, KOTOpas
obpaiaeT u3MeHeHUs. Pasfesibl, co3jlaHHbIE /I IOCTABITUKOB >KYPHAJIOB, MOTYT II03Ke OBITH
HUCII0JIb30BaHBI /IS IPYTHUX I1esIe.

3aJIOTUHBTECH root U IIepeBeIuTe CUCTEMY B O/JHOIIO/Ib30BaTEeIbCKUU PeKUM:
# shutdown now

PasMOHTHUPYUTe )KypHaJTIUpyeMble pa3zesibl:
# umount /usr /var

CUHXPOHU3UPYUTE >KYPHAJIbI:
# gjournal sync

OcTaHOBUTE II0CTaBIIIUKOB KYPHAJIOB:

# gjournal stop ada@p2.journal
# gjournal stop ada@p3.journal

CJIeyIoNIUil IIar AO0JDKEeH OBITh BBHINIOJHEH C BBITPY)KEHHBIM MopyseM siapa gjournal. Ecmum
cyIefyroliast KOMaH/[a 3aBepIINTCS Heyaue:

. # gjournal unload ...
V6emurech, UTO CyIeLyroIas CTPoKa IIpUCyTCTBYeT B /boot/loader.conf 1 HanmrcaHa IIpaBUILHO:
geom_journal_load="N0O"
[Tepesarpysute Balll KOMIILIOTeP 6e3 MOAy/Id gapa gjournal:
# shutdown -r now

BoiiiuTe B CHCTEMy B OJHOIIOJIb30BaTeJIbCKOM peXuUMe ellle pas. VYgaauTe MeTaJaHHBIe
>KypHaJIMPOBaHUS CO BCEX 3a/IeiCTBOBAaHHBIX YCTPOMCTB:
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# gjournal clear ada@p2
# gjournal clear ada@p3
# gjournal clear ada@p4
# gjournal clear ada@p5

CHuMuTe Quiar )XypHaJIHUpOBaHUA U yCTaHOBUTe ¢uraru MexaHusma Soft Updates:

# tunefs -] disable -n enable -j enable ada@dp2
tunefs: soft updates journaling set

tunefs: gjournal cleared

tunefs: soft updates set

# tunefs -] disable -n enable -j enable ada@dp3
tunefs: soft updates journaling set

tunefs: gjournal cleared
tunefs: soft updates set

CMOHTHpPYHTe BPYUYHYIO CTaphle (IlepBOHaYaJIbHbIE) YCTPOMCTBA:

# mount -o rw /dev/adabp2 /var
# mount -o rw /dev/ada@p3 /usr

OTtkpouTe daria /etc/fstab 1 mpuBegUTe €ro K K3HAYaJIbHOMY BHUAY:

/dev/adadp? /usr ufs rw 2 2
/dev/adalp3 /var ufs rw 2 2

W HamocsIeI0K, yoaJauTe CTPOKY, 3arpy>Karolllyr0 MOAyJb geom_journal, u3 ¢aiia /boot/loader.conf
(MM BKJIIOUWTE €ro OIATh, eCJIM OH II0 IIpeKHeMy TpebOyeTcd JI APYIHMX pasfeloB AMCKa), U
Iepesarpysure OIlepaIrjiOHHYI0 CUCTEMY.

6.4. Kak BpeMeHHO 3arpy3smuThcsa 6e3 >KypHa/IuMpOBaHUs
GEOM?

UToOBl 3arpysuTh CHUCTeMy 0e3 >KypHaiaupoBaHus GEOM, IipefoTBpaTHTe 3arpysky MOXYJISA
JKypHaJia BO BpeMs 3aIIycKa.

3aKOMMEHTUPYHUTe WM VyAajJuTe COOTBETCTBYHWINYI CTPoKy u3 /boot/loader.conf wu
Iepe3arpy3urech:

geom_journal_load="YES"

[Tocite 3arpysku 6e3 sxypHanupoBaHusa GEOM, XypHaupyeMsle ycTporcTBa (*.journal) He 6yayT
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co3ziaHbl. PalIoBble CUCTEMBI TO/DKHBI OBITh CMOHTHPOBAHBI C HUCIIOJIb30BaHHUEM HX HMCXOJHBIX
(He >KypHaJIMpyeMBbIX) IIPOBak/lepOB WJIM BPYUHYIO 110 Mepe He0OX0JUMOCTH JJI1 BOCCTaHOBJIEHUS
WA 06CIyKUBaHUA.

3TOT METO He U3MEHsIET Me€Ta/laHHbIE KyPHaJla Ha AUCKE U MOKET 0€e30I1aCHO HCII0JIB30BAThCS
U1 YCTPpaHEHHA HEII0/Ia/I0K.

6.5. M0>KHO 1M HU3SMEHHUTH pa3Mep KypHasia GEOM
II0CJIe ero cCo3aaHusa?

Her. )KypHas GEOM He MOKeT ObITh UISMEHEH B pazMepe Ha MecCTe II0CJIe ero CO3LaHUs.

PasMep XypHaJia QUKCUPYeTCs B MOMEHT BBIIIOJIHEHUS gjournal label . YToOBI USMEHUTH pasMep
JKypHaJia, He06X0AMMO YIaJIUuTh KypHasrpoBaHue GEOM U repeKOHQUIypUPOBaTh €r0 C HOBBIM
IIpOBaMlepoOM >KypHaJia >KeJaeMoro pasMepa. /ljg ¢aiyIoBBIX CHUCTEM, COZeprKallluX JaHHbBIe, 3TO
TpebyeT pasMOHTHPOBaHUA (GaMI0OBOM CHUCTEMBI U BOCCO3JaHU >KypHaJja C HCII0JIb30BaHHUEM
IIPOBaMIePOB COOTBETCTBYIOILEr0 pasMepa, KaK OIIMCAHO paHee B 3TOM CTaThe.

[IaHUpYHTe pa3Mephl >KYpPHAJIOB KOHCEPBAaTHMBHO, YTOOBI OHM COOTBETCTBOBAJIM ITMKOBOM
aKTUBHOCTH 3alHCH, TaK KaK H3MeHeHHe pasMepa TpeOyeT HOBTOPHON WHUIMAIU3AIUHA
KOHQUTYpaIUH )KypHaJa.

6.6. UTO MPOUCXOAUT IIOCJIE HEKOPPEKTHOI'0
3aBepIiueHus: padoThl WIH COOSI MUTAHUA?

[Tocsie HEKOPPEKTHOTO 3aBepllleHUs paboThl UK cO0s1 MUTaHU, )KypHaiupoBanue GEOM u Soft
Updates ¢ >KypHaJIMpOBaHHEM BOCIIPOM3BOIAT OXKHJAIOIYe 3aIllcyu >KypHaja BO BpeMs
CIeqyrolel 3arpysKy, 4To6bl BEpHYTh $ailIOBYI0 CUCTEMY B COIJIAaCOBAHHOE COCTOSTHUE.

Ecmi BoccTaHOBJIEHHe JKypHasla 3aBepllaeTcs YCIelllHo, ¢aiijioBag CHUCTeMa MOHTHUpPYeTCd B
0OBIYHOM pe’KHMe, W II0JIHasd IIpoBepKa (amIoBON CHUCTeMBI He TpeOyeTcd. BoccTaHOBIIeHUe
J)KypHajla OOBIYHO 3aHHMMaeT BCero HECKOJBKO CeKyHJ, M 3aBHUCHUT OT oO0beMa HeJaBHeU
aKTHBHOCTH 3aIIMCH, a He 0T pasMepa (paiyoBOM CUCTEeMBL.

[TosTHas IpoBepKa $aiIoBOM CUCTEMBI MOXKET IIOTPe60BaThCS B PeIKUX CIydasix, HallpuMep, Ipu
06Hapy>KeHUH OITHNO0K B YCTPOMCTBE XpaHEeHUsI UK HECOOTBETCTBUH CaMOT0 JKypHaa.

6.7. Kak B3auMojelcTByeT >KypHasiupoBaHnue GEOM c
fsck?

XKypranupoBanue GEOM u Soft Updates ¢ >KypHaJIHpoBaHHEM B3aUMOZEHCTBYIOT C fsck_ffs(8)
PasJIMYHBIMU CII0CO6aMU, OTpa’kasi UX pasHble yPOBHU UHTeTPaIlUU B CTeKe XpaHeHUs FreeBSD.

A xypHaiupoBaHua GEOM BoccTaHOBJIeHHe IIOCIe C60d BBIIIOJIHAETCA CaMOM CTPYKTYPOH
GEOM. Bo BpeMsd 3aIlyCcKa CHUCTeMBI KJjacc geom_journal oOHapy’KHBaeT MeTaJlaHHBIe JKypHasla U
BOCIIPOM3BOIUT BCe OJKUAIOIIIME 3aIIMCHU JKypHasla, II0Ka IIpoBauzep obpabaTeiBaeTcas GEOM, 1o
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TOT0 KaK >KypHaJUPyeMoe YCTPOHCTBO CTaHeT BUIUMBIM JIjIs1 60Jiee BRICOKHX YPOBHEH CHCTEMEI.
Ecsi Bocpou3Be/leHHe >KypHajla 3aBepIiaeTcsl YCIIeITHO, ¢paiyioBasi CUCTeMa BO3BpalljaeTcs B
COIIaCOBaHHOE COCTOsIHHWe, U cyrep6sok UFS o6HOBJgeTcs, 4YTOOBI yKasaThb, YTO IIPOBepKa
daroBoU cucteMsl He Tpebyercs. Korza mo3»ke Bo BpeMs 3arpy3Ku BbI3bIBaeTcs fsck_ffs(8), oH
CUUTHIBAET 3TO COCTOSTHHE U3 CyIlep6JsI0Ka U MPOITycKaeT IIPOBEPKY GpaiioBOM CUCTEMEI.

g Soft Updates ¢ »KypHaJIMpOBaHUEM BOCCTAaHOBJIEHHe HMHUIIMMpyeTcsa caMuM fsck_ffs(8). Bo
BpeMs IIPOBepKU QaiiyioBOM CHUCTeMbl IIpU 3arpyske, fsck_ffs(8) obHapyxuBaet, uTo QaiyioBas
cucteMa IopgepkuBaeT Soft Updates ¢ JKypHaJMpoBaHMeM, U 3allyCKaeT JIOTHUKY
BOCIIPOU3Be/leHUd )KypHasia. Ecoii BociporsBeieHMe )KypHaJia coo0IaeT, yTo ¢paiyioBas cCUcTeMa
HemlpoTuBOpeurBa, fsck_ffs(8) 3aBeplmaeTcs MOCPOUYHO 6e3 BBIIIOJHEHUS IIOJHOM IIPOBEPKHU.
Ecin BoOCIpousBe[ileHHe >KypHasla He MOJKeT OBITh VCIIeIIHO 3aBepIlleHO, BBIIIOIHAETCS
TpagUIlMOHHAasA IIpoBepKa GalIOBOM CUCTEMBL.

B pesysibTaTe, IIyTh BOCCTAHOBJIEHHS BO BPeMsl 3arPy3KH CHCTEMBI 3aBHCHUT OT HCIIOJIH3yE€MOTO
MexXaHU3Ma  >KYPHAJIHPOBAHHUS, UTO HJUTIOCTPUPYETCS CJIEAYIOIIedl I10C/Ie/[0BaTeIbHOCTHIO
3arpysKu:

3arpy3unk cucTembl
v
WHnumrann3sauna appa
v
OpeiimBopk GEOM framework (obHapyxeHue nocTaBumkoB - tasting)
+--> KypHanupoBaHue GEOM (gjournal)
| - BuimomHeHue 3anucu Ha AMCK U3 KypHANa BbLINOTIHAETCA H3 9TOM 3Tane
| - CornacoBaHHOCTb (aiinoBoii cucTembl BOCCTIHOBEH3
| - Cynepbnok obHoBTEH

v
®aza nposepku ¢aiinosoii cuctembl (fsck_ffs)

+--> MypHanupoBanue c Soft Updates
| - BononHeHue 3anucn Ha OMCK W3 KypHAmNa, WHULUMMPOBAHHOe KoMmaHpoi fsck
| - fsck cpa3y Bbixogut, ecnn ¢aiinoBas cuctema B COrnacOBaHHOM COCTOAHWN

v
MoHTMpoBaHue ¢aiinoBoii cucTemsl

v
0bbluHas paboTa cucTtemsl

fsck_ffs(8) Bcé emé ucroyb3yeTcs, KOIa BOCCTAHOBJIEHHE KypHaJla He MOYKeT OBITh 3aBepIleHO,
Ipyu oOHapy’>KeHUU OIIMO0K 6a30BOr0 XPaHWJIUINA WIHA BO BpeMs II€PUOJUYECKUX PYYHBIX WU
3aIlUIaHUPOBAHHBIX IIPOBepOK daiyioBou cucTeMsl. JKypHanupoBanue GEOM cokpaiijaeT BpeMsi
BOCCTaHOBJIEHUS II0CJIe cO0eB, HO He 3aMeHs1eT fsck_ffs(8) mMosHOCTERIO.
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6.8. IloueMmy KkoMaHzaa gjournal clear coobuiaer
"Onmepanusa He paspenieHa" gake B
O/JHOII0JIb30BaTE/JIHLCKOM pexumMe?

B GEOM ozfHO U TO ke 6a30BOe XpaHUJIUIIle MOKeT ObITh IIpeJCTaBJIeHO Yepe3 HeCKOJIbKO UMEH
IIpoBal/iepoB OJHOBpeMeHHO. Hallpumep, paszes MoKeT OBITH BHJEeH KaK II0f] CBOUM HUMEHEM,
OCHOBAaHHBIM Ha [AuckKe (Hampumep, vtbddp7), Tak u mox wMeTkod GPT (Hampumep,
/dev/gpt/labelname). 3To pasHsble IpoBargepsl GEOM, ccrlIaroluecs Ha OJHO U TO Ke QU3UUYecKoe
XpaHUIHILIE.

Korzma xoMaHzb! gjournal stop muu gjournal clear BBIIIOJIHAIOTCSA Ha OJHOM HUMEHU IIpoBaiijepa,
¢perimBopk GEOM MOXKeT HeMe/lJIEHHO CHOBa OOHapy>KUTh MeTaJaHHbIe KypHaJja yepes [pyroe
UM IIpoBaijiepa B IIpollecce pacIlO3HaBaHMe YyCTpoucTBa (tasting). B pesysbTaTe >KypHas
aBTOMAaTUYeCKU IIOBTOPHO IIPUCOEJUHAETCS, W IIONBITKH OYHUCTUTHL €ro MeTaJaHHbIe
3aBepllarTcd OIIUOKOM "Orlepariys He paspelieHa".

TexHHUYeCKH BO3SMOJKHO IIO/IaBUTH 3TO IIOBefleHUe, OTK/I0UYMB GEOM tasting WM IIpefoTBpaTUB
CO3laHHe aJIbTePHATHBHBLIX UMEH IIPOBAM/EpPOB, OAHAKO 3TO KpalHe He peKoMeHayeTcd. Takue
H3MeHeHHs MOTyT HeraTHMBHO IIOBJIMATL Ha Apyrue kiaacckl GEOM H cHCTeMHBIe KOMIIOHEHTHI,
KOTOpBIe I10JIarar0Tcad Ha 0OBIYHOe 0OHapy >KeHHe IIPOBaH/IePOB.

IIo aTOM MpUYMHe peKOMeHJ0BaHHas U 6e30I1acHas IIpolieiypa 3aK/IdaeTcs B II0JTHOM BRITPy3Ke
MOZYJISL geom_journal Iepen yhajleHHUeM >KypHaJbHBIX MeTaJJaHHBIX, KaK OIIKCAaHO paHee B 3TOU
cTaThbe. [IpHu BEITPY>KEHHOM MO/yJIe He IIPOMCXOJUT aBTOMAaTHYeCKOI0 paclio3HaBaHUs, U )KypHaJl
He MOJKeT OBITh IIOBTOPHO IIOJKJIIOYEH, YTO II03BOJIZeT KoMaHfe gjournal clear 3aBepIIMTHCA
YCIIEIHO.

6.9. M0o>XHO JTM HCIIOJIB30BaTh JKypHa/IMPOBaHHUE
GEOM Ha KopHeBOHu ¢alIOBOM cUCTeMe?

JAa. KypHamupoBaHre GEOM MO)KeT HCIIOJIB30BaTbCI Ha KOPHEBOM (AMIOBOM CcUCTeMe, HO
TpeOyeT TOIIOJTHUTEIbHOM OCTOPOKHOCTH IIPY HACTPOMKE CUCTEMBL.

Mogyae GEOM journal go/pkeH OBITH 3arpy’kKeH Ha paHHEM JTalle Ipoliecca 3arpy3Ku, YTOObI
JKypHaJpyeMoe KOpHeBOe YCTPOMCTBO OBLIO JOCTYIIHO [0 MOHTHPOBaHUA KOPHEBOM (aiyloBOM
cucteMbl. HellpaBUIbHasgd KOHQUIypaldsd MOYKeT IIOMeIlaThb CHUCTeMe 3arpysuTbCsa B OOBIYHOM
pe’xuMe, II03TOMY [JaHHas HACTPOMKa, KaK IIPaBUJIO, PEKOMEHAYeTCsd TOJIbKO OIIBITHBIM
I10J1b30BaTeJIsIM, KOTOPBIE IIOJIHOCTBIO IIOHHUMAIOT I10CJIe0BATeIbHOCTL 3arPy3KU U IIPOIleypPhI
BOCCTAaHOBJIEHUS.

ITo aTuM IpHUYUHaM >KypHanupoBaHHe GEOM udallle IIpUMeHseTCd K HEKOPHEeBBIM (aMI0BBIM
cucTreMaM, TaKUM KakK /usr 1 /var.
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6.10. KakoBBI IOC/I€ACTBUA /11 IPOU3BOAUTEIHLHOCTH
IIPH M CII0JIL30BaHWUH >KypHatupoBaHusa GEOM?

Benenue )xypHasa GEOM BBOJUT AOIIOJHUTEIbHBIE OIlepalluy 3allCH BBOJAa-BbIBO/IA, IIOCKOJIBKY
BCe OIlepallly 3allMCHU CHavajla PerMCTPUPYIOTCA B JKypHaJle Ilepell QUKcaljdell Ha yCTPOMCTBe
XpaHeHUs [TaHHBIX. JTO IIPUBOAUT K YBEJIWYEHUIO 3a/lep’KKHU 3alluch U 6ojiee BBICOKOMY
KO3QQUIIMEHTY yBeJMYeHHWs O00béMa 3allMCHU II0 CPpaBHEHHIO C (QalIOBBIMHU CHCTeMaMHu 0e3
JKYpHa/IUpOBaHUs.

[IpOM3BOAUTENBHOCTh UTEHHUsI OOBIYHO He CcTpafaeT. Hambosiee 3aMeTHOe BJIMSIHHe Ha
IIPOU3BOIUTETLHOCTh HAOJIIOIaeTCsd IIPU HHTEHCHUBHBIX HAarpy3Kax Ha 3alHdCh U 3aBHUCHUT OT
pasmepa >KypHaJia, ero pasMelleHUs ¥ CKOPOCTH 6a30BOr0 XpaHMIIHINA. HCII0Ib30BaHHE JKypHaJIa
IOCTAaTOYHOTO pasMepa U OBICTPOTO XPAaHUJIMINA [JIs1 IIOCTABIMKa >KypHala MHUHHUMH3UPYET
IIOTePU B IPOU3BOIUTETHHOCTH.

6.11. MoxeT j1u >)XypHasinpoBanvue GEOM
HCII0JIL30BaTHCS BMeCTe ¢ APpyruMH Ki1accamMu GEOM?

Ja. GEOM >xypHa/IMpOBaHUE MO>KET OBITh 00beIUHEHO C APYyIrUMU KiaccaMu GEOM.

IIpy COBMeCTHOM HCIIOJIb30BaHWU JKypHaiupoBaHue GEOM o06bIYHO paboTaeT II0BepX
IPOBaMIePOB, CO3MaHHBIX APYyrUMH KjaaccamMu GEOM, Takumu Kak gmirror(8) wmau graid3(8).
[TopsiIOK HaI0KeHUs BaKeH U J0JDKEH COOTBETCTBOBATh 3aJJ0KYMEeHTUPOBAaHHBIM TPeb60BaHUSAM
K CJIOSIM 3a/[efiCTBOBAHHBIX Ki1accoB GEOM.

GEOM >xypHajiupoBaHHUe obeclieduBaeT IeJIOCTHOCTE (aiyIOBOM CHUCTEMBI Ha BCeX YPOBHAX
IIOCTaBIIMKOB, HO He 3aMeHseT M30BITOYHOCTh MJIM OOHapy’keHHe OIIHOOK, IIpefocTaBJiieMble
IpyruMu xiaccamMu GEOM.

6.12. M0O>KHO JITH OTHOBPEMEHHO BK/IIOUHUTH
>)KypHaaupoBaHue GEOM u Soft Updates?

Het. GEOM >xypHaiupoBaHue U Soft Updates He JOJDKHBI OBITh BK/IIOYEHBI OJJHOBPEMEHHO Ha
OJTHOM $parisIoBOM CUCTEME.

GEOM XypHa/jIupoBaHHe TpebyeT UCKJIHUYUTEJIbHOIO KOHTPOJII HAJ IIOPSIKOM 3alKCu U
rapaHTus MM comlacoBaHHoOCTH. Ecim  Soft Updates BriroyeHbl BMecre ¢ GEOM
JKypHaJlMpoBaHUeM, (QaisioBasg CHUCTeEMa MOXKeT BeCTH cebs HeIlpe/CKa3dyeMoO, W I1eJIOCTHOCThb
JAHHBIX He MOKeT ObITh TapaHTHUPOBaHa.

[Ipy wucnonb3oBaHUM >KypHasupoBaHus GEOM Heobxopumo oTkarouuTh Soft Updates Ha
3aTPOHYTOU QaiyIOBOM CHCTeMe, KaK OIIMCAaHO paHee B 3TOM CTATheE.
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6.13. B uem pasHuna Mme>xay Soft Updates u Soft
Updates ¢ )KypHa/THpoBaHueM?

Kak Soft Updates, Tak m Soft Updates with Journaling mpemHasHauyeHbI AJI IIO[Jep>KaHUSA
11eJIOCTHOCTU $aiyIoBOM CUCTEMBI, HO UCII0JIb3YIOT Pa3Hble MeXaHU3MBbI U BeyT cebs I10-pasHOMY
rocJie c60s1 CUCTEMBI.

Soft Updates ob6ecriedyrBalOT I1eJIOCTHOCTH 3a CYET TIATEJBbHOIO VIIOPSLOYMBAHUS 3alllCH
MeTaJJaHHBIX B IIaMATH, TaK YTO Ha JUCK 3alIKCBhIBAIOTCS TOJILKO Oe3oIlacHbBIe COCTOSHUA. IIpu
c6oe s1r06b1e 0OHOBJIEHUS METalaHHBIX, elllé He 3alliCaHHble Ha TUCK, IIPOCTO TEPSIOTCS, OCTaBJISASA
$alyIoByI0 CHCTEMYy B I[eJIOCTHOM, HO, BO3MOJXKHO, 06oJiee CTapoM COCTOAHUU. OFHAKO YYEéT
PecypcoB MOJKET BPeMEHHO OBITh HETOUHBIM, U [IJII 0CBOOOXKEHUSA HEHCII0/Ib3yeMbIX OJI0KOB U
UHJeKCHBIX JeCKPUIITOPOB TpebyeTcs IMOIHBIN 3amyck fsck_ffs(8).

Soft Updates ¢ jcypHaaupogaHuem paciivpsaroT GyHKIMOHAJIbLHOCTL _Soft Updates _, mo6asiisg
’KypHaJl MeTalaHHBIX, XpaHAIIUica B QaiioBoi cucreMe. i3MeHeHUs MeTalaHHBIX CHadajla
3alMCBhIBAIOTCS B JKypHAI U aBTOMaTHUYeCKH BOCIIPOU3BOJATCS IIPU CJIeAYIOIell 3arpys3Ke II0Cje
HEKOPPEKTHOTO 3aBepIlleHus paboThl. ITO II03BOJISIET GHICTPO BOCCTAHOBUTH (aiIOBYIO CUCTEMY B
COIJIaCOBaHHOE COCTOSHUE, 0OBIYHO 6€3 HEOOXOJUMOCTH II0JTHOTO 3ammycKa fsck_ffs(8).

Kopoue roBops, Soft Updates o6ecrieurBarT COIJIACOBAHHOCTL 0e3 )KypHAJIMPOBAHUS, TOTAA KaK
Soft Updates c acypHaaupogaHuem [o6aBIISIOT OBICTPOE U aBTOMaTHUYeCKOe BOCCTaHOBJIEHUE I10CTIe
cboeB IIeHOM [OIIOJTHUTEJIHLHOTO [AHCKOBOTO IIPOCTPAHCTBA M HE3HAUYUTEJIbHOIO CHIDKEHUS
IIPOU3BOAUTEIHHOCTH.

7. 171 jajIbHENIIero 03HaKOMJIEHUS

JKypHasiMpoBaHUe - OTHOCUTEJILHO HOBasd QYHKIIMOHAaIbHAas BO3MOXXHOCTEL FreeBSD, U oHa elé
HeJJ0CTaTOYHO JOKYMeHTHpoBaHa. OfHaKo0, MOT'YT OBITH I10JIE3HBIMU CJIeyI0IlNe UCTOUYHUKU:
» Pasmesn PyxkoBoyzicTBa FreeBSD, IOCBAIEHHBIN KYPHAJIUPOBAaHUIO.

* JTOT IIOCT B CIIMCKE PacChUIKM CIIMCOK PAaCCBHLIKH, ITOCBAIIEHHBINM 00CYyXAeHUi0 FreeBSD-
CURRENT, HantucaHHbIM Pawet Jakub Dawidek <pjd@FreeBSD.org>-aBTopoM gjournal(8).

e 3roT mocT OoT Ivan Voras <ivoras@FreeBSD.org> B cCIHCKe pacChIKKU CIIMCOK PacChLIKH,
IIOCBAIIEHHBIN BOIIPOCAaM M OTBeTaM IIoJIb30BaTesiel FreeBSD.

* Journaled Soft-Updates, Dr. Kirk McKusick, BSDCan 2010 Ha YouTube
* GEOM - in Infrastructure We Trust, Pawel Jakub Dawidek, AsiaBSDCon 2008 Ha YouTube

» Crpanuilsl CnpaBouyHHKa gjournal(8), geom(8) u tunefs(8).
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https://docs.freebsd.org/ru/books/handbook/geom#geom-gjournal
http://lists.freebsd.org/pipermail/freebsd-current/2006-June/064043.html
https://lists.FreeBSD.org/subscription/freebsd-current
https://lists.FreeBSD.org/subscription/freebsd-current
mailto:pjd@FreeBSD.org
https://man.freebsd.org/cgi/man.cgi?query=gjournal&sektion=8&format=html
http://lists.freebsd.org/pipermail/freebsd-questions/2008-April/173501.html
mailto:ivoras@FreeBSD.org
https://lists.FreeBSD.org/subscription/freebsd-questions
https://lists.FreeBSD.org/subscription/freebsd-questions
https://www.youtube.com/watch?v=_NuhRkiInvA
https://www.youtube.com/watch?v=xMpmOezBJZo
https://man.freebsd.org/cgi/man.cgi?query=gjournal&sektion=8&format=html
https://man.freebsd.org/cgi/man.cgi?query=geom&sektion=8&format=html
https://man.freebsd.org/cgi/man.cgi?query=tunefs&sektion=8&format=html
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