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AHHOTauuA. B naHHOW paboTe paccMOTpeHbl OCHOBHbIE XapaKTePUCTUKN U 0COBEeHHO-
CTM coBpeMeHHoM dannosoi cuctembl ZFS, npuBeaeH NnpMmep ee yCTaHOBKM B ONepaLMOHHON
cucteme CentOS Linux 1 ocyllecTBieHO CpaBHEeHMe OCHOBHbIX XapaKTepuctuk ZFS n gpyrux
4yacTo ncnonb3yembix B Linux pannosbix cucrtem.
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Abstract. The paper covers the analysis of characteristics and features of the ZFS file
system, current status of "ZFS on Linux" implementation. Comparison of ZFS and other popu-
lar Linux file systems has been made.
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BeepeHue. Pannosan cuctema ZFS co3gaHa KomnaHuen Sun Microsystems
ANA onepaumMoHHon cuctemol Solaris. PaspaboTtka 6bina HavaTta B 2001 roay, a
nepsas BepcuA npeactasneHa B uoHe 2006 roga B obHOBAEHUM «6/06» ans
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Solaris 10 [1]. BmecTto opurMHanbHOro HasBaHua «Zettabyte File System» B
HacToALLee BpemA MCNO/b3yeTcsa npocTaa abbpesnatypa ZFS.

daiinoBas cuctema npenocTaBnseT 6oratble BO3MOMKHOCTU MO HaxoXae-
HUIO U UCMNPAB/IEHUIO OWNOOK, BCTPOEHHbIA MEHeaKep TOMOB, MHOrOypOBHe-
Bbl K3 YTEHWA, KILW 3aNMUCKU, NPAKTUYECKN HEeOOCTUKMMbIE OrPaHUYEHUA Ha
MaKCMManbHbIV pasmep daina (24 6aint) n daitnosoii cuctemsr (278 6air).

Lilenb pabotbl. CocTaBnstowen 4acTbto Kypca «OnepaLmoHHble CUCTEMbI»
ABNAIOTCA NEKUUU, NOCBALWLEHHble pannoBbiMm cuctemam. Llenb gaHHoM paboTbl
— aHanmn3 ocobeHHocTeln ZFS, BO3MOXKHOCTEN ee CNo/1b30BaHMA B Linux n cpas-
HeHWe C APYrMMM YacTo UCMONb3yeMbiMK B Linux ¢pariioBbIMM CUCTEMAMM.

OcHOBHaA 4acTb. [MpoaHanNM3MpPoBaHbl KAtOYeBble OCODEHHOCTWU, MPWUH-
LMMNbl OpraHn3aunm 1 NpeaocTaBaAsemMble BO3MOXKHOCTU pannoBon cuctembl ZFS
B LEe/IOM M ee peanunsaumm ana Linux B YacTHOCTU. ponsseaeHa yctaHoBKa ZFS
B CentOS Linux n ee cpaBHeHue ¢ gpyrmumm ¢pannoBbiMn CUCTEMAMMN.

Kntoyesbie ocobeHHocmu. B ZFS npeaycmoTpeHbl BCTPOEHHbIE MEXaHU3MbI
06HapYKeHUs U UCNpaB/eHMA OWMBOK — Kaxkaaa onepauma YTeHma/3anncun gax-
HbIX U1 MeTaZaHHbIX CONPOBOXAAETCA BbIMUCIEHNEM UX KOHTPOJIbHOM CYMMbI U
aBTOMATUYECKOM KoppeKLmen owmnboK. M36bITO4HOCTb MOXKET ObITb 0becneyeHa
Ha ypoBHe pannoB (MyTem 3anucu HECKOIbKMX KOMWI Kaxkgoro ¢anna) v Ha
YPOBHE AMCKOB (NyTeEM MCNONb30BaHUA pPa3nnyHbIX ypoBHeit RAID). [Ans KOH-
TpoAnsa Aoctyna K ¢annam u Katanoram nogaepmsatorcs gsa smaa ACL — POSIX
n NFSv4. BctpoeHHbIn B ZFS nporpammHubii RAID nmeeTt npemmyuiectsa nepes,
KNACCMYECKMMM NPOrPaMMHbBIMM M annapaTHbIMW ero peaan3aunamm m nosso-
naet nsberkaTb HEKOTOPbIX XapaKTePHbIX ANA HUX npobaem. MeHeaKep TOMOB
ZFS no3BonaeT ynpaBaATb TOMamu n gannosbimu cuctemamm. Cpeamn npoymx
BO3MOXHOCTEN CeayeT OTMETUTb NOAAEPNKKY CXKATUA, AeayNanKauum m Wwnod-
POBaHMA.

lMpuHyunoel opeaHuzayuu. Pannosbie cuctembl ZFS pasmewatorca B nyne
zpool, KOTopbIN COCTOUT U3 BUPTYa/IbHbIX YCTPOWUCTB vdev, Kaxkaoe 13 KOTOpbIX
npeacrtasasaeTr cobon guUCK Mam rpynny AUCKoB. Fpynna AUCKOB MOXKeT bbITb
CKOHOUrypupoBaHa B pasiMYHbIX pexknumax RAID: stripe (ananor RAIDO), mirror
(aHanor RAID1), raidz (aHanor RAID5), raidz2 (aHanor RAID6), raidz3 (aHanor
RAID5/6, ponycKkaeTca OTKa3 Tpex AMCKOB). B KayecTBe BMPTYya/sbHOro yCTPOWM-
CTBa MOXHO MCMNONAb30BaTb 6/104HOE yCTpoKCcTBO UK daiin. McnonbloBaHue an-
napaTHbix RAID-maccrMBOB B KauyecTBe BMPTYabHbIX YCTPONCTB HE peEKOMeHAY-
eTcA. BMecTo 3TOro peKomeHAyeTcAa nepeKkntoynTb KOHTpoep B pexum HBA n
MCNO/Ib30BaTb KaXKAbl NOAKAOUYEHHbIA ANCK NO OTAENbHOCTU. [Tyn MmorKeT bbITb
B N1t060N MOMEHT pacwmnpeH nytem gobaBneHMs B HEro HOBbIX BUPTYa/IbHbIX
YCTPOMNCTB. BnoxkeHHble (nested) BMpTyanbHble YCTPOMCTBA He noaaepKuBa-

HOTCA.
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Y KaxKgoro nyna ectb HOMep BEPCUM, KOTOPbIN onpeaenseT nogaepxmaae-
Mble PYHKLMOHAIbHble BO3MOXHOCTU. Npn ycTaHOBKe HOBOM Bepcun ZFS, cyule-
CTBYIOLLMMA NyN MOXKET bbITb 0OHOBNEH aAMUHUCTPATOPOM ANA aKTUBALUKM HO-
BbIX BO3MOHOCTEN.

B ogHOM nyne moxeT 6bITb pazmeL,eHO HECKObKO GpannoBbix CUCTEM U TO-
MmoB zvol (BUpTyanbHbIX 6104YHbIX YCTPOMCTB). BOo Bpems co3aaHuMa nysa aBToma-
TUYECKU CO3AaeTcs OCHOBHas paraoBaA cMCTeMa, KOTOPOM AOCTYMNHO BCE CBO-
604HOEe NPOCTPAHCTBO. MpM HEOHBXOANMOCTU, MOXKHO CO34aTb AOMNONHUTEIbHbIE
darnoBble CUCTEMBI M OTPAHUYNTL UX pa3mep. Bce pannosbie cuctembl M TOMa B
OAHOM nyne pa3aenatoT obuwee cBobogHOE NPOCTPAHCTBO.

B oTAnume ot 06bIMHOIO NporpaMmHoro unam annapatHoro RAID, ¢paiinoson
cucteme ZFS n3BECTHO B KaKnx BN0Kax coaepXuTca nonesHas MHpopmaumsa, no-
3TOMY NPU 3aMeHe AMCKa Ha HEro KONMPYHTCA TONIbKO Heobxoaumble 610KK, 4TO
yMeHbLUaeT obuiee BpeMs BOCCTAHOB/IEHMUS.

Modeno 3anucu. Mpun 3anucn MHGOPMaUUM UCMONb3YIOTCA TPAH3aAKLMN U
NPUHLUMN «COpPYy-ONn-write» — HOBble AaHHble HUKOT4a HE 3anNuUCbIiBAtOTCA MOBEPX
CTapblX, BMECTO 3TOro BblAeNAeTCA HOBbIM 610K, JaHHbIE 3aNMCbiBAlOTCA B HETO,
nocne 4yero o6HOBAAIOTCA CCbIIKM B MeTaZaHHbIX. JTlobaa onepauuna 3anmcu Bbl-
NONHAETCA MONHOCTBIO U/IN HE BbINOJIHAETCA COBCEM, UTO AE/1AET HEHYKHOM NPO-
BEPKY L,eNnocTHOCTM GanaoBOM CUCTEMbI NOC/IE HEKOPPEKTHOIO 3aBepLUEHUA pa-
60Tbl 1 pewaeT npobnemy «write hole!». [1na ymeHblUEHUA HAaKNA4HbIX PaCcXo-
A0B OTAENbHbIE TPAH3aKUMM 06beaNHAOTCA B Tpynnbl.

Cxcamue 0aHHbIX. B HacTpoMKax Kaxkaon ¢panioBor CUCTEMbI MOXHO BK/HO-
YUTb MM BbIKNKOUYUTL CKATMe AaHHbIX. [logaepkKa COBPEMEHHOIO anropnTma
LZ4 no3BonAeT AOCTUIHYTb XOPOLWMX pe3ybTaTOB NPU HEe3HAUYUTEe/IbHOM naje-
HUM NPOM3BOAUTENBHOCTU. CxKaTUe MOXKET ObITb BKAKOYEHO MW BbIKAKOYEHO B
Nto60M MOMEHT — U3MEHEHME 3TOrO NAapaMeTpa He BAMAET Ha yXKe COXPaHEeHHbIe
OaHHbIe.

Ledynnukayua 0aHHbIX. Mpu 3anncK Kaxaoro 610Ka BbIYMCNAETCA €ro KOH-
TPO/IbHaA Cymma, nosTomy ZFS moxkeT onpeaennTb, KOraa oAnHaKosbIn 610K 3a-
MUCbIBAETCA HECKOIbKO Pa3 U 3anNmncaTh ero TO/IbKO OA4Ha*KAbl, @ BO BCEX OCTa/ib-
HbIX CTY4aAX UCMO/b30BaTb CCbIJIKMU. ITO MO3BOAAET SKOHOMUTbL AUCKOBOE NPO-
CTPaAHCTBO, HO TpebyeT HakNagHbIX pacxoaoB U 6onblero o6bema onepaTMBHOM
namaATwn.

Ksw umeHua. B ZFS ncnonb3yetca ABa YpoBHA Kawa YteHna — ARC u L2ARC.
ARC pasmeLlLaeTcs B onepaTMBHOM NamMATU U COAEPKUT Hanbonee 4acTo NCNosb-
3yemble 610KN. L2ZARC — TaKoM »Ke KL, KOTOPbIA MOXeT ObiTb PacnoNoXKeH Ha

! 31a npobnema xapakTepHa ansa yposHel RAID, KoTopble OCHOBaHbI Ha YepeaoBaHUM U YeT-
Hoctn — RAIDS5, RAID6 m T.4. [2].
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oTAeNbHOM HakonuTene (Hanpumep, Ha SSD-aucke).

Kaw 3anucu. Ons BbinonHeHuUA TpeboBaHW cTaHaaptoB POSIX oTHocu-
T€/IbHO CMHXPOHHOW 3anucu ZFS ncnonb3yeT cneymanbHbIM XypHan 3anucu ZIL
(ZFS Intent Log). Koraa npuno)keHue 3anpalinBaeT CUHXPOHHYIO 3anuCb, AaH-
Hble BHayase nomewaroTca B ZIL, 3aTemM aCMHXPOHHO NepemeLLatoTca Ha Bblae-
NIeHHOe ANA HUX NPOCTPaAHCTBO B nyne. 1o ymonvaHuio ZIL pasmelaeTca B nyne
C OCTa/IbHbIMWU AAHHbIMWU, HO NPU HEOBXOAMMOCTU MOXHO WMCMNO/Ib30BaTb OT-
AeNbHOEe BbICOKONPOU3BOAUTENbHOE YCTpoKcTBO (Hanpumep, SSD-anck). Bolae-
neHHble ans ZIL ycTtpoiictBa HasbiBatoTca SLOG (Separate Logging Device).
YctpoictBo SLOG moXKeT coCTOATb M3 OTAENbHOrO ANCKA UAK FPYyNnbl AUCKOB B
pexnme 3epKannpoBaHuAa. B cnyvae oTkasa yctponctea SLOG, ZFS pasmeuiaet
ZIL B nyne.

Advanced Format. B coBpeMeHHbIX }XEeCTKUX AUCKAX UcnonbaytoTca ¢usm-
yeckue cekTopbl pasamepom 4 kmnobaiTa (Bmecto 512 6ainT). ZFS no3BonseT yKa-
3aTb pa3mep CEKTOpa Ha AMCKaX NpPU CO34aHMKN Nyna U 4obaBieHUM HOBbIX BUP-
TyaNbHbIX YCTPOMUCTB B CYLLECTBYHOLWMI NyAn. [aHHble pa3mMeL,aoTcsa Ha ANCKaX
TaKUM 0bpasom, 4Tobbl cmel,eHne 610KOB ObIJI0 COrNAacoBaHO C PAa3MEPOM CEK-
TOpa.

Cpedcmea ouazHoCMuKuU. [lna NpOBEPKM NMYN0B CUCTEMHbIE AAMUHUCTPA-
TOPbI MOTYT UCMO/1Ib30BaTb CNeLumanbHbii MmexaHnam scrub. Mpu ero 3anycke Bce
610KM C AaHHbIMK ByAyT NPOYMTaHbI U NPOBEPEHbl, @ 0bHapYyKeHHble OWNBKK
McnpaB/aeHbl. 9Ta NPOBEPKA BbIMOJIHAETCA B PeXMME KOH-TaiH» U He TpebyeT
NPUOCTaHOBKM paboTbl.

YeedomneHus 06 owubkax (TLER/ERC). OaHO N3 OTANUYNIA NPOMbILLIEHHbIX
YKECTKMX [OMCKOB OT AWMCKOB MO0/Ib30BAaTENbCKOrO K/acca — BO3MOXKHOCTb
HACTPOMKM yBegoMAeHUM 06 ownbKax. Koraa y «06bIMHOTro» XKeCTKoro ANCKa He
Noay4yaeTcA NPoYnTaTb CEKTOP, OH ByAeT Npon3BoANTb NOBTOPHbIE MOMNbITKM He-
OrpaHUYEHHO A0NTOE BpeMs, MPU 3TOM HUYEro He coobLaa onepaumMoHHOM Cu-
cTeme. 3TO JONYCTMMO NPU UCNONb30BAaHUM B OMALLHUX KOMMbOTEPAX, HO He-
A0NYCTUMO Mpu nogkndeHmn amckos K RAID-kKoHTponnepam, T.K. yepes He-
CKONbKO ceKyH, RAID-KOHTpOAnnep nocyntaeT AUCK HEUCMPABHLIM U OTKAOYNUT
ero. B chyyae HenocpeaCTBEHHOMO NOAKAKOYEHUA K CepBepy, ONnepaLnoHHaA Cu-
ctema byaeTt 6eCKOHeYHO [01r0 XAaTb 3aBepLllieHns onepaunn BBoaa/sbisoaa.
*ecTkne AMCKM NPOMbIWNEHHOIO K/lacca NO3BOAAKOT YCTAHOBUTb TaMM-ayT, Mo
NCTEYEHNU KOTOPOro AMUCK coobulaeT 0b owmnbke BBOAa/BbIBOAA, YTO AaeT BO3-
MOKHOCTb OonepaunoHHon cucteme nam RAID-KoHTponnepy KoppekTHo ee obpa-
6oTatb [3]. AnAa Toro 4ytobbl ZFS MMmena BO3MOXKHOCTb 06pabaTbiBaTb OLMOKK
BBO/AA/BblBOAA HEOBXOAMMO YyCTaHOBUTb Talim-ayT TLER/ERC B KOHeuyHoe He-
60nblOe 3HaYeHMe.
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CucmemHble mpebosaHus. Ans KOPPEKTHOM paboTbl U ONTUMANIbHOM NPO-
M3BOAMTE/IbHOCTU PEKOMEHAYETCA MCNO/ib30BaHWe 64-6UTHOM onepaunoHHOM
CUCTEMDI N HEe MeHee 2 rMrabaiiT onepaTMBHOM NaMATU C BO3MOMKHOCTbIO KOp-
pekunm ownbok (ECC). B cnyyae ncnonbsoBaHnA GyHKUMIA CKaATUA U aenynau-
Kaumn TpeboBaHUA K NaMATU 3HAYUTE/IbHO BO3PACTaAlOT.

O2paHu4yeHUs u HeOoCMamKu.

e HeBO3MOXHOCTb YMEHbLUEHUA pa3mepa Nyna;

e HeBO3MOXHOCTb paclWMpPeHNs BUPTYasIbHOrO YCTPOMCTBA raidz 3a cuet

no06aBneHns HOBbIX ANCKOB B rpynny;

e HeBO3MOXHOCTb UCMONb30BAHMA BAOXKEHHbIX BUPTYasIbHbIX YCTPOMUCTB;

e OTCyTCTBME MexaHM3Ma aedparmeHTaumm;

® JIMLUEH3MOHHbIE OFpaHUYEHMA NPENATCTBYIOT BKAKOYEHUIO MCXOAHOrO

Koga ZFS B ucxoaHbin Kog aapa Linux.

Peanu3ayus e Linux. CyuiecTByeT HECKO/IbKO Pa3/INYyHbIX MPOEKTOB No Nop-
TMpoBaHuto ZFS ana pabotbl B Linux. Hanbonee nepcnekTnBHbIM cumntaeTca «ZFS
on Linux». B pamKax 3TOro npoekKTa K HacToALLeEMY BPEMEHWN Peann3oBaHbl BCe
OCHOBHble BO3MOXHOCTU ZFS (Kpome wndpoBaHma) U noaneprkka nysioB BEPCUU
Ao 5000. YTBepKkaaeTcs, YTO TeKyllana Bepcua AO0CTAaTOMHO cTabuabHa Ansa no-
BCEAHEBHOro UCNo/b30BaHMA [4].

ZFS pacnpoctpaHAaetca nog nnueHsmen CDDL, KoTopaAa HecoBmecTMMa C
GPL, nosTomy UCXoAHbI Koa, ZFS HEBO3MOXKHO BK/IIOYNTb B UCXOAHbIN KOA A4pa
Linux. Ona obxopa 3TOro orpaHUYeHUA UCXOAHbIE KOAbl NOCTABAAKOTCA B BUAE
OTAENbHbIX NAKeTOB, @ UX aBTOMaTM4YecKasa cbopKa 1 YyCTaHOBKa OCyLLecTBAAeTCA
¢ nomouwbto DKMS (Dynamic Kernel Module Support).

MporpammHbin nHTepdeic (API) agpa Linux oTanyaeTcs OT TOro YTo UC-
nonb3yeTca B Solaris, nostomy gna pabotbl ZFS B Linux TpebyeTcs ycTaHOBKa Mo-
ayns appa SPL (Solaris Porting Layer), KOTopbin TpaHCAUPYET CUCTEMHbIE Bbl-
30Bbl cneymdmryHbie ans Solaris B COOTBETCTBYHOLWME CUCTEMHbIE BbI30BbI Linux,
YTO NO3BOANNO M36EeXKaTb 3HAYUTENBbHbIX U3MEHEHUN Koga ZFS npu nopTupoBsa-
HUW.

YcmaHoska ZFS e CentOS Linux. B onepaumoHHon cucteme CentOS Linux
MCNONb3YETCA MEHeXKep MaKeTOB yum, KOTOPbIN OCyLL,ecTBAAeT aBToMaTuye-
CKYI0 YCTAHOBKY rpm-nakeTtoB. PaspaboTtumku ZFS on Linux npeaoctaBastoT rpm
nakeTtbl ZFS n SPL, Ana yCTaHOBKM KOTOpPbIX Heobxoammo no06aBuTb B CUCTEMY
penosutopumn ZOL (ZFS on Linux) n EPEL (Extra Packages for Enterprise Linux) [5].
[Job6aBneHne peno3nTopmes 1 ycTaHOBKA ZFS ocyLLecTBASETCA KOMaHAaMM:

S sudo yum localinstall --nogpgcheck https://download.fedo-
raproject.org/pub/epel/6/x86_64/epel-release-6-8.noarch.rom

S sudo yum localinstall --nogpgcheck http://ar-
chive.zfsonlinux.org/epel/zfs-release.el6.noarch.rom
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S sudo yum install kernel-devel zfs

MNocneaHsna KOMaHAa YCTAaHOBUT NakeTbl Heobxoanmblie ana cobopkn ZFS n SPL n3
ncxoaHbIx Kogos: dkms — cuctema aBTomaTudeckom cbopkn moaynen sagpa, spl-
dkms — ncxogHbie koabl SPL, zfs-dkms — ncxogHbie kogpbl zfs, spl u zfs — nakeTbl ¢
YTUAUTAMM KOMaHAHOW CcTpoKK, kernel-devel — 3aronoBku agpa, Heobxoanmole
ana cbopkn mopynen. B npouecce yCcTaHOBKM MAaKeTOB aBTOMATMYECKMU 3any-
ctutca npouecc DKMS, KoTopbit nponsseaeT cOopKy moayien aapa u reHepa-
LMIO HAaYa/IbHOrO KOPHEBOTO ANCKA cuctemsl (initrd).

OCHOBHbI€ YTUAUTbI KOMaHAHOM CTPOKKU — zpool n zfs. MepBaa no3sonsaer
BbINO/IHATb BCE onepauum no paborte ¢ nynamm, BTOopaa ynpasasaeT TOMaMu U
dannoBbiMmn cuctemamm. Hanpumep:

# zpool create ... // co30aHue nyna

# zpool list // omobpaxceHue cnucka nynos

# zpool status // omobpaxceHUe cocmoAaHUA Kax 0020 nyna

PaccmoTpum npumep BbiBOAA MHPOPMaALMKN O COCTOAHUM NyAa:
[root@video ~]# zpool status
pool: Ims2
state: ONLINE
scan:  scrub  repaired 0 in 1h27m with 0 errors on  Sun
May 3 12:11:32 2015

config:

NAME STATE READ WRITE CKSUM

Ims2 ONLINE 0 0 O

raidz2-0 ONLINE 0 0 O
Ims2_devl ONLINE
Ims2_dev2 ONLINE
Ims2_dev3 ONLINE
Ims2_dev4 ONLINE
Ims2_dev5 ONLINE
Ims2_dev6 ONLINE
Ims2_dev7 ONLINE
Ims2_dev8 ONLINE

QA OO OO OO
QA OO OO OO
QOO OO OO

errors: No known data errors

B satom npumepe BbiBegeHa MHbOpMaUMA O Nyne, KOTOPbIA Ha3blBaeTCA
«Ims2», cocTouT M3 ogHOro BMPTYasibHOro yctpoicTtea Tvna raidz2 (RAID6), Ko-
TOpOe B CBO o4vepeapb npeacrasnaset cobon rpynny n3 8 guckos. Mpu nocnea-
Hell npoBepKe, KoTopas bbina BbinonHeHa 3 mas 2015 . 8 12:11:32, owmnboK He
obHapyKeHo. B cnyyae Hanmuma owmnbok, B MHGOPMALMKN O COCTOAHMM MyNa Bbl-
BeAeTcs noapobHasa MHPoOPMaLMA O HUX, B TOM Ymcae cnocobbl nx ncnpaBaeHms

M CNUCOK 3aTPOHYTbIX Ppannos.
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MoapobHyto MHGOPMaLUIO 0 NapameTpax YTUAKUT zpool n zfs MoXKHO y3HaTb
B CUCTEMHOM crnpaBKke (man).
OcobeHHocmu Linux-eepcuu ZFS:

Mcnonb3oBaHWe HecorsiacoBaHHbIX Bepcuin nakeToB spl un zfs moxer
npuBecTM K owmnbKkam, HOmepa BepCcUi AO0MAXKHbI coBnagatb. DKMS u
yum no3Bo/IAOT caeniaTb Npouecc ux 06HOBAEHMA OAHOBPEMEHHDLIM;
Pasmep 610ka Toma zvol AomKeH coBNagaTh C pAa3MepoM CTPaHMLUbI Na-
MSTM NPU UCNONb30BaHMM TOMOB zvol B KauectBe SWAP;

HectabunbHana paboTta ZFS B 32-pa3psagHbix cucTeMax M3-3a 0COb6eHHOo-
cTen paboTbl c namAaTbto B Solaris;

He Bce 3arpy3uunku Linux nogaeprkunsatoT ZFS B KauecTBe KOpHeBOM dali-
JIOBOM CUCTEMDbI;

MoHTMpoBaHMe TomoB ZFS ocylwiecTBnAeTcs aBTOMaTMyecku, 6e3 wuc-
nonb3oBaHusA fstab, HO Npu KenaHUM MOXKHO BKAIOUYNTb PEXKUM COBME-
CTUMOCTMW.

CpaBHEHME OCHOBHbIX XapaKTePUCTUK ZFS 1 gpyrmx 4acto UCMNO/b3yEMbIX B
Linux ¢annoBbix cuctem NokasaHo B Tabn. 1.

Tabnnua 1 — CpaBHeHue ZFS ¢ apyrumun paiinoBbimm cUCTEMaMM

XapaKTepucTmkm extd [6] | xfs [7] | reiserfs [8] zfs
Makc. pasmep ®C 136 8 2b 16 Tb 256 3b
Makc. pasmep ¢danna 16 Tb 8 9b 8Th 16 96
Mpo3payHoe cxKaTue - - - +
Mpo3payHoe wndposaHue + - - +
Mpo3payHas geaynanKkauma — - - +
POSIX ACL + + - +
BCTpoeHHbIN MmeHeaKep TOMOB - — - +
BcTpoeHHaA n3bbITOYHOCTb - — - +
YBennyeHune pazmepa ¢C + + + +
YmeHbleHune pazmepa ¢C + - + -
Kog ®C BKAtoveH B Koa agpa Linux + + + -
Kog ©C pgoctyneH + + + +
PaboTta Ha 32-6utHbIx OC + + + -
Hu3skune TpeboBaHums kK O3Y + + + -
[opAYan 3ameHa ANUCKOB - - - +
«On-Line»-nposepka ®C - - - +
OedparmeHTauma + + - -
CHMMKM pannoBom cmcTembl - — - +
Noanepxkka 4K cektopos + + + +
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He Bce pyHKUMM opuUrnHanbHoM ZFS moryT 6biTb peannsoBaHbl B Linux us-
3a ee TeCHOW uHTerpaumu c Solaris. Takne Bo3moXKHOCTU Kak RAID, meHeaxep
TOMOB M CHUMKW peasin30BaHbl B Linux B BUAE OTAE/bHbIX NPOrpaMMHbIX NaKe-
T0B (LVM, MD), HO 13-3a OTCYTCTBMA MUX UHTErpauum c ¢painnoBbiMmn CMCTEMAMMU
OHW He MOoryT obecneynTb TaKOM Ke ypoBeHb OOHApPY)KEeHMA U UCMpaBAEeHMUA
OLWMKOOK, YyTo U ZFS.

BbiBog,. ®ainoBana cuctema ZFS npeavasnaeT noBblleHHble TpeboBaHMA K
pecypcam M XapaKTepuUCTMKam MCNonb3yemoro obopyaoBaHuA, NpesocTaBaaAs
B3ameH 6oraTble BO3MOXKHOCTW. Ee ncnosb3oBaHne onpaBgaHo B C/yvyae HaNu-
YMA NOBbIWEHHbIX TPEOOBAHMIN K COXPAHHOCTU AAHHbIX M BO3MOXKHOCTM NpUo6-
peTeHnsa goporocroALlLero obopyaoBaHua. B cnyyae ecnm noBblEHHAA HALEX-
HOCTb He TpebyeTcA UAM NP OrpPaHMYEHHbIX CUCTEMHBIX pecypcax, boaee onpas-
[AHO MCMNO/b30BaHME Knaccuyeckmx pamnnoBbix CUCTEM.
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