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B JaHHOM OJOKYMCHTC IMPUMCHAIOT CICAYIOINC 0003HAYECHHS U COKpaIICHUSA .

O0603Ha4YeHHs U COKpALICHUS

BIOS — Basic Input/Output System
BMC — Baseboard Management Controller
DHCP — Dynamic Host Configuration Protocol
DNS — Domain Name System
ECC — Error-correcting code
FC HBA — Fibre channel host bus adapter
HDD — Hard Disk Drive
HTML - HyperText Markup Language
HTTPS — HyperText Transfer Protocol Secure
ISCSI — Internet Small Computer System Interface
LACP — Link Aggregation Control Protocol
NFS — Network File System
NTP — Network Time Protocol
s NVMe - Non-Volatile Memory Express
: PCle — Peripheral Component Interconnect Express
s SAN — Storage Area Network
SFF — Small Form Factor
} SMB — Server Message Block
: SSD — Solid-State Drive
SSL — Secure Sockets Layer
E UEFI — Unified Extensible Firmware Interface
: VLAN  — Virtual Local Area Network
ZFS — Zettabyte File System
: 'icC — reonHGOPMAIMOHHBIE CUCTEMBI
; UBII — HMCTOYHUKHU OecriepeOONHOro MUTaHUS
: UCIIJlH — wuHpopManMOHHAS CUCTEMAa NEPCOHATBHBIX TAHHBIX
1240 — uH(OpPMALUOHHBIE TEXHOJIOTUU
: .| Juem Ne doky. Moon. | Jama 4
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JIKM

J€Basi KHOIIKA MbIIITH

oC — OIEpalMOHHas CUCTEMA
10 — mporpaMMHoe o0OecreueHue
CXI — CHCTEMa XpaHEHUS JaHHBIX
T3 — TEXHHUYECKOE 3aJaHue
o/ — IEeHTp 00pabOTKH JaHHBIX
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TepMHHBI U ONPEACIICHUS

B JaHHOM OOKYMCHTC IMMPHUMCHSAIOT CIICAYIOINNEC TCPMUHBI C COOTBCTCTBYIOIMNMMU

OTpEeICTICHUSIMU
3epkanupoBaHue — JyOJMpPOBAHUE JUCKOB
Jloru — 3alucH COOBITHMM M COOOIICHHI, CO3IaBacMBIC CHCTEMOM BO
Bpems e€ paboThl
[Tyn — OCHOBHasi CTPYKTypa XpaHEHHs JaHHBIX, OOBEIMHSIONIAS
dbu3nYecKre yCTpOMCTBA B €IMHOE BUPTYAJTIbHOE XPaHUIIHIIE
Pennmukamus — TIpOolLIecC KOMUPOBaHUSI JAHHBIX MEXY (hailJIOBEIMU CHCTEMAMH,
OOBIYHO  PACHOJIOKEHHBIMM  HA  pa3HbIX  XpPaHWIUIIAX.
[To3BonsieT co3maBaTh pe3epBHBIC KOMHUH, OOECIICUYUBATh
OTKa30yCTOWYMBOTh U CHHXPOHHU3AIUIO IAHHBIX
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Hacrosimee pykoBOACTBO aAMUHHUCTPATOpa COACPKUT IIOJHOE ONUCAHUE
cucreMbl xpaHeHusi gaHHbix (CXJ[) SpaceSAN, Bkiouass anmapaTHYIO 4YacTh,
aApXUTEKTYPY, PYHKIHUH U MPOUEAYpPbl aJIMUHUCTPUPOBAHUS, B TOM YHUCIIE OMUCAHUE
npouenyp Hactpoiiku u ynpasieHuss CXJ[ SpaceSAN Bepcuu 4.0.

JIokyMeHT  mpeaHa3HayeH  JUIsi  CHUCTEMHBIX  aJIMUHUCTPATOpPOB  H
NT-criequanucToB, OTBEYAIOIIMX 3a Pa3BEPTHIBAHUE, HACTPOUKY M OKCIUTyaTalUIO
cucTteMbl XpaHeHHs JaHHbIX SPaceSAN. JIokyMeHT sBisieTcs 00s3aTeNbHBIM s
aaMuHUcTpatopoB cuctembl ynpasienus CXJ| SpaceSAN u  conaepkur BCIO
uH(dOpMaINIO, HEOOXOIUMYIO JIJIsl SKCIUTyaTallii CEPBEPHOTO KOMIIOHEHTA PEIICHUS.

JlaHHBIN JTOKYMEHT OTpa)aeT OCHOBHBbIC (YHKIIMOHAJIBbHBIC BO3MOXKHOCTH H
MOPSIIOK JICUCTBUN TIPU BBIMIOJIHCHUM OTIEPAIIHi, CBI3aHHBIX C aJMUHUCTPUPOBAHUEM
CXII.

PykoBoJICTBO agMHUHHCTpATOpa SIBISETCS OCHOBHBIM JIOKYMEHTOM IO paboTe ¢

CX]] 4 [NOMKHO HCHOJIb30BAaTHCA BMECTE C APYrod TEXHUYECKOW JOKyMEHTaluei

IMPOU3BOIUTCIIA.
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1 IlpumeHeHUE U CTPYKTYpa
1.1 Ob6aacTb npuMeHeHUs

Cucrema xpanenus gaHHbIXx SPaceSAN sBusercs miar@opmMoil 1 co3maHus
BBICOKONPOU3BOJIUTEIBHBIX U OTKA30yCTOMUMBBIX CUCTEM XpaHEeHUs: Ha 0aze (haiioBoit
cuctembl OpenZFS. Pemienne oOecrieyuBaeT HaJeKHOE XpPAaHEHUE NAHHBIX 32 CYET
MCIIOJIb30BaHUS MYJOB YCTPOMUCTB, aBTOMATUYECKOTr0 KOHTPOJIS LIETOCTHOCTU M THOKUX
MEXaHU3MOB MacIITaOUpPOBaHUSI.

B pykoBoacTBe paccMaTpUBAaIOTCS BCE AaclEKThl padOThl € CUCTEMOM: OT
NEPBOHAYAIIBHOM HACTPOMKH JO TOBCEAHEBHOIO aJMUHHUCTPUPOBAHHUS, BKIIOYAs
yOpaBI€HUE TOMaMH, MOHUTOPHUHI IPOU3BOAUTEIBHOCTH W JEWUCTBUS B aBAPUUHBIX
cutyanusx. JJokyMeHT Takxke COAEpXKUT MH(MOpMAIMI0 00 WMHTErpaluu C BHEIIHUMHU
CHUCTEMaMHU U 0COOEHHOCTSX paboThl ¢ OpenZFS.

Cucrema xpanenus aaHHbix SPaceSAN mnpegHazHaueHa Al UCHOJIb30BAaHUS B
kopriopatuBHbIX 1O/, BHUpTyanu3MpOBaHHBIX Cpelax MU CUCTEMaX, TPeOyrImUX

HaJIKHOTO XpaHEHUs JTIFOOBIX 00bEMOB JTaHHBIX.
1.2  Crpykrypa

Cucrema XpaHEHHs JJAaHHBIX TMpeAHA3HAYCHA [UIsI OPTaHMU3AIMH CHCTEMBI
XpaHEHUS TaHHBIX U MPETOCTABISIET CIICIYIONINE BO3MOXHOCTH:

1) VYcranosky 12 nnu 24 nuckos dpopmara SATA/SAS HS 3.5»/2.5». Beicota
6a3oBoro 6s0ka He O6osee 2 (/IByX) IOHUTOB;

2) moxnepxkky nporeccopos mokosieHus Intel Xeon Gen3 wmu 6o:ee;

3) momumepxkky omnepatuBHOU mamsaTH popmata DDR4,5 ¢ pynknueii ECC;

4) moamepKKy BCTPOSHHBIX ceTeBbIX KapT oT 10 I'out/c;

5) moanepxxky auckoBbix KoHTposuiepoB HBA LSI 9400, 9500, 9600;

6) monmnepxkky amgantepoB FC HBA QLogic 16/32 I'out/c;

7) mommepKKy OJIOKOB MHTaHUS C (QYHKIHUEH OTKa30yCTOWYHMBOCTH
MomrHOCTRI0 He MeHee 1200 BT mnsa moaxmrodeHust K ceTu sekrpocHabxkenus (220 B,

50 I'm);
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8) yCTaHOBKY JMCKOBOI'O MAacCHMBAa B MOHTAXXHBIN IIKa(;

9) rpaduueckoro uHTEpdeica ynpaBiICHHS CUCTEMOW XpaHCHHUS JAHHBIX ITO
nporokony HTTPS;

10) wunTepdeiic ympaBleHHS MPEIOCTABIACT BO3MOXKHOCTh  HMHIUKAIIUU
pacmoiokeHusI PU3NIECKOT0 HAKOIUTENS B KOP3UHE cepBepa,;

11) wuHTepdelic ympaBieHUs MPEIOCTABISICT WHPOPMALHUIO O KOHTPOJUIEPE
JTUCKOB;

12) moafepKKy TEXHOJOTMH CO3MAaHHMsS JIOTHUECKUX TPYII U3 JUCKOBBIX
HAKOIUTEJICH C BO3MOXHOCTBIO OTKa3za 10 3 (U3MYECKUX HOCUTeled Oe3 morepu
uHpOpMaLINH;

13) moaepKKy TEXHOJIOTHI CO3JaHuUs paclpee/IeHHOM JIOrHYSCKOM TPYIIITBI U3
JTUCKOBBIX HAKOMHUTEJICH C BO3MOXKHOCTBIO OTKaza JI0 3 (HM3WYeCKuX HocuTenehd Oe3
norepu HHGOpMaIKH C T00aBICHUEM JIOTHICCKUX YCTPOHUCTB rOpsSYETO Pe3epBa;

14) co3pmaHue U yrpaBJIeHHE TapaMeTpaMy €IUHOIO JIOTMYSCKOT0 XPaHUIIHUINA C
UCTIOJIh30BaHMEM KOMOWHAIMH JIOTUYECKUX TPy,

15) pacmupenue oObeMa XpaHUIUINA 33 CUET JOOABJICHUS HOBBIX JIOTHUECKUX
TpyII;

16) pacuiupeHne JOTHYECKMX IPYIII 3a CYCT JA00aBIIEHUS HOBBIX (DH3MUYECKHUX
HOCHUTEJIEH,

17) co3manue (aitmoBeIX pecypcoB (mamee datasetS) B equHOM JIOTHYECKOM
XpaHWIHILE JJIs PeIoCTaBIeHus JocTya o mporokony NFS 4.1;

18) co3manme OmouHbIX pecypcoB (mamee VVOL) B eawHOM JIOTHYECKOM
XpaHWIUIIE IJIs peaocTaBiacHus mo npotokoaaM ISCSI u Fiber Channel;

19) co3manue u yrpaBiIcHHE MOMEHTAJILHBIMU CHUMKaMHU (aiee Snapshots) mis
datasets u vvol,

20) mmdpoBanue JAHHBIX aNropuTMaMu AES-256-gcm,
AES-128-gcm, AES-192-gcm, AES-128-ccm, AES-192-ccm, AES-256-ccm ¢ rubkoi
CUCTEMOM YIPaBJICHUS KPUNTOTrpadhUIECKUMH KITFOUaMH;

21) peruMkanus JaHHBIX Ha JPYTrUe CHCTEMbI XpPaHCHHS C HCIIOJIb30BaHHUEM

mu(pOBaHHOTO U HEMIU(PPOBAHHOTO KaHaa.
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1.3 Onucanue BO3MOXKHOCTEH

Cuctema xpaneHusi naHHbIXx SPaceSAN mpenctaBisieT coOOW KOMIUIEKCHOE
pelieHre A OpraHu3aly HaJeKHOTO U IPOU3BOAUTEIBLHOTO XpaHUIUIIA UH(POpMAIIUU
moboro ypoBHsA. OCHOBOM NpOJYKTa SABISETCS COBpEMEHHas ¢aijoBas cucTeMa
OpenZFS, obecneunBaroiasi MUAPOKUNA HA00p (PYHKIIMOHAIBHBIX BO3MOXHOCTEH s
3¢ ()EeKTUBHOTO yNpaBieHUs: JaHHBIMH.

KitoueBoii 0COOEHHOCTBIO CUCTEMBI SIBISIETCS THOKOE YIpaBJI€HHE CTPYKTYypOu
XpaHeHUsl. AJIMUHUCTPATOPbl MOTYT CO37aBaTh, MOAU(PUIUPOBATH U YAAIATH ITYJIbI
XpaHeHusi (storage pools), KOTOpble MPEACTaBIAIOT COO0W OOBEIUHEHHBIC TPYIIIIHI
buznueckux HocuTene. B pamkax mynoB mopjep:kuBaeTcss pabora ¢ BUPTyaIbHBIMU
tomaMu (volumes) u HaGopamu paHHBIX (datasets), MO3BOJSIONIUMU OPTaHU30BATH
JIOTUYECKOE pa3/iefieHue XpaHUMOW UHQOpMAlMU C BO3MOXXHOCTBIO YCTaHOBKHU
WHJMBUIYaJbHBIX TIApaMETPOB ISl KaXKJOTO DJEMEHTa, BKJIOYasi KBOTHI JUCKOBOTO
IPOCTPAHCTBA U PE3EPBUPOBAHUE PECYPCOB.

Cucrema mnpejuiaraeT KOMIUIEKCHBIE MEXaHH3MBbI 3alIUThl U BOCCTAHOBJICHHS
JaHHBIX. AJIMUHUCTPATOPHI MOTYT HACTPAaWBaTh MOJUTUKU PEIUIMKAIIMN KaK B PYYHOM,
Tak U B aBTOMAaTHYECKOM peKUMaXx, 00ecreurBasi HaJIexKHOE TyOIupOBaHHE KPUTUUECKH
BaXHOW wuHpopManuu. DyHKIMOHANT CHUMKOB (snapshots) mo3BoJsieT co3qaBaTh
MTHOBEHHBIE CHHUMKH COCTOSIHHSI JaHHBIX B OIPEJCICHHBI MOMEHT BpPEMEHH C
BO3MOKHOCTBIO TTOCIIEYIONIET0 BocCcTaHOBIeHU. Oc000e BHUMaHHE yIeTICHO BOIPOCcCaM
0€30IaCHOCTH — CHCTEMa TMOJJEPKUBACT CO3/IaHuE 3alM(POBAHHBIX JAaHHBIX ¢ THOKOM
CUCTEMOM YIPABJICHUS KPUNTOTPaPUISCKUMHU KITFOUAMHU.

J1J1st MOHUTOPUHTA COCTOSIHHSI 000PYTIOBAaHUS PEAIM30BaH CIICIIUATN3UPOBAHHBIHN
WHCTPYMEHTApUH, TMPEAOCTABIAIONINA JeTaNbHYI0 HWHOOpPMAIUI0O O (U3HIECKUX
HOCUTENAX, BKIOYas gaHHble SMART, mokaszarenn W3HOCA W CTATUCTHUKY OIIHOOK.
AJIMHUHHCTPATOPBI MOTYT OTCII€KHUBaTh cocTosiHne RAID-mMaccuBOB M KOHTPOJUIEPOB,

4TO IMO3BOJIACT OIICPATHUBHO BBIABJIATH IIOTCHIHUAJIBHBIC HpO6J’I€MBI.
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Cucrema xpanenust faHHbIx SPAaCeSAN mojaep:KuBaeT BCe OCHOBHBIE CETEBBIE
MPOTOKOJBl JOCTYNa K JaHHBIM, OOecrnedyuBasi COBMECTUMOCTh C paznuyHbiMu MT-
uHppactpykrypamu. Crucrema npejaiaraer:

1)  iSCSI qis opranu3zaiuu 0J109HOro gocTyna mo IP-cersm;

2) NFS st cereBoro goctyna k (aiijoBeIM pecypcam;

3) Fibre Channel (FC) myis BeicokockopocTHBIX SAN-perieHui.

ApxuTeKkTypa cHCTeMBbl OOECIEYMBAET BBICOKYIO MAacCIITaOMPyeMOCTb U
oTKka3zoycTonuuBocTh. llognepkuBatorcs paznuunble ypoBHH RAID (Bkmtouas ZFS
RAIDZ, DRAID wu 3epkanupoBaHue), aBTOMaTHYECKUE MEXaHH3Mbl BOCCTAHOBJICHUS
nocie cOoeB U TUOKOE paclpeselieHHe pecypcoB. YIpaBlI€HUE CHCTEMOMU
OCYIIECTBIISIETCSI Yepe3 MHTYUTUBHO MOHATHBIN BeO-uUHTEp(eiic, 4To nenaeT pelieHue
yIIOOHBIM JIJIs1 R AMUHUCTPATOPOB C Pa3HBIM YPOBHEM MOATOTOBKHU.

brnaromapsi coueraHuio MEPEUYHCICHHBIX BO3MOXXHOCTEH CHCTEMa XpaHCHHS
nanHbix SpPaceSAN mnpeacrasisieT cobol YHUBEpPCATIbHYIO IATGHOPMY IS TOCTPOCHUS
CUCTEM XpPaHEHUS JaHHBIX Pa3IMYHOrO Macmraba — OT HEOOJBIIMX KOPIOPATUBHBIX
XpaHWINL] O KPYIHBIX JaTa-IeHTPOB, oOecreuyuBas MPU 3TOM BBICOKUN YPOBEHb

HAJIEKHOCTH, IPOU3BOIUTEILHOCTH U YI100CTBa aIMUHUCTPHUPOBAHUS.
1.4 YpoBeHb MOATOTOBKH MOJIb30BaTe el

I'paduuecknii mHTEepdeiic monp3oBaTenss CHCTEMBl SBISETCS WHTYUTHBHO
HOHSITHBIM.

Hnst apdextuBHON paboThl ¢ cucteMoi XpaHeHusi naHHBIX SPaceSAN 4.0
M0JIb30BATEIIAM TpeOyeTcs ONpeAeICHHbBIN YPOBEHb TEXHUYECKON MOATOTOBKHU.

bazoBsie TpeOOBaHMS K aAMUHUCTPATOPAM:

1) 3Hanume npuHIUNOB opranu3anun CX/I;

2) TIOHMMaHUWE paboThI CETEBBIX MPOTOKOJIOB (iSCSI, NFS,
Fibre Channel);

3) 3HaKoMcTBO C KoHIeNUsAMUA RAID-MacCHBOB B OTKa30yCTOMYNBOCTH.

J171s1 BBITIOJIHEHUS! CIICIMAIM3UPOBAHHBIX 3aJ1au MOTpedyeTcs:

1) npu paboTe ¢ MUPppPOBAaHUEM — TIOHUMAHUE KPUNITOIPaQUISCKUX METOJIOB;
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2) TpU HACTPOWKE PEIUTUKAIMM — 3HAHUE TOIOJIOTUU CETH W TPHHIIUIIOB
CUHXPOHU3ALUU JAHHBIX;

3) A AMarHOCTHKH MPOOJIEM - HABBIKU aHAIN3a )KYPHAIOB CHCTEMBI.

JInd  HOBBIX IIOJB30BATENIEM PEKOMEHIYETCS MPEABAPUTEIIBHOE H3YUYCHUE
COIIPOBOAUTENILHON JOKYMEHTALIUHU.

JIist BBIMIOJIHEHUSI KPUTHMYECKH BaXKHBIX oOlepauui (Hampumep, U3MEHEHHE
CTPYKTYpPbI MYJIOB XpPAaHEHMsI WM HACTPOMKA pPEIUIMKALKK) OCOOCHHO Ba)KHO HaJlIM4ue

COOTBETCTBYIOIIETO OMBITA Y aIMUHUCTPATOPA.
1.5 TIlepeyeHb IKCILIyaTAIMOHHOM JOKYMEHTALIMH

AI[MI/IHI/ICTpaTOpaM CucreMsl H€O6XOI[I/IMO O3HAaKOMUTBCA C HaACTOAIIHMM

PyxoBoacTeom.
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2 Ha3HauyeHue nporpamMmbl
2.1 CaeaeHusi 0 HA3HAYEHHUH MPOTPAMMBbI

Cucrema xpaneHust naHHblx SPaceSAN mnpeaHazHaueHa Mg OpraHU3aLUU
BBICOKOHAJIE)KHOTO,  MPOW3BOAUTEIBHOTO M MaclITaOMpyeMoro  XpaHWIHUINA
nHpoOpMalMK B KOPIOPATHUBHBIX Cpelax, JaTa-IEHTpax U BHUPTYyaIU3HUPOBAHHBIX
UH(ppaCTPyKTypax.

Cuctema obecriednBaeT aBTOMATU3AIMIO CIAEAYIONIUX (GYHKIMI U TIPOIIECCOB:

1) oOecrmeyeHne  OTKA30yCTOMYHMBOTO  XpaHCHHMsS]  JAHHBIX 3@  CUET
ucroyb30BaHus cucteMbl OpenZFS ¢ moanepxkoit MEXaHU3MOB KOHTPOJIS 1IETOCTHOCTH,
CaMOBOCCTAHOBJICHHMSI M 3aIlIUTHI OT MOBPEXACHUS HH(POpMaIIHH;

2) mpemocTaBlieHHE TMOKMX HHCTPYMEHTOB YIIPABICHUS pECypcaMu XpaHEHHS,
BKJIFOYAsl CO3JIaHME W HACTPOMKY ITYJIOB YCTPOMCTB, BHUPTYaJbHBIX TOMOB W HaOOpOB
JAHHBIX ¢ MHAUBUIYAIBHBIMU TTapaMeTpaMu (KBOTHI, pe3epBUpOBaHUe, U(poBaHUe);

3) aBTOMAaTH3alMs MPOIECCOB PE3EPBHOTO KOMMPOBAHUS U BOCCTAHOBJICHUS
JAHHBIX C TIOMOIIBI0O CHUMKOB (snapshots) W perukaiuu, BKIOYas MOANEPKKY Kak
JIOKAJNbHBIX, TAK U paCMpeeICHHbIX KOHPUTYpaIuii;

4) oOecrnieueHHE COBMECTHMOCTH C pasiuuHbiMu WT-uHppacTpykTypamu
Oyarogaps MoIep)KKe KIIFOUEBBIX ceTeBBIX MpoTokoyioB gocTyma: iISCSI, NFS u Fibre
Channel (FC);

5) MOHHUTOPHHI COCTOSIHHS OOOpPYIOBAaHWS M JHATHOCTHKA MOTCHIMAIbHBIX
mpobjieM depe3 BCTPOCHHBIE HHCTPYMEHTHI aHanum3a SMART-gaHHBIX, CTaTHCTHKH
OIIMOOK W U3HOCA HOCHUTEIIEH,

6) moBbIcHUE YHPEKTUBHOCTH AIMUHUCTPUPOBAHUS 332 CUYCT HHTYUTHBHOTO
BeO-uHTEep(deiica, cokpamaronero BpeMs Ha pa3BepThIBAHUE W 0OCITY)KUBAHUE CUCTEMBI.

Cucrema xpanenus mAaHHBIX SPACESAN OpuEeHTHMpOBaHA Ha pelIeHUE 3ajad,
TPEOYIOMIMX TapaHTUPOBAHHOM COXPAaHHOCTH JAaHHBIX, BBICOKOH JOCTYMHOCTH U
MPOCTOTHI YIPABJICHHSI, YTO MEIAET €ro ONTUMAIbHBIM BBIOOPOM ISl OpPTaHHU3AIUN
moboro  macmrtaba —  OT  HEOONBIIMX — MOPEANpPUSITHH 10  KPYIHBIX

JaTa-1eHTPOB.
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Iloon. u oama

Une. Ne 9yon.

Bzam. une. Ne

Iloon. u oama

Hne. Ne noon.

2.2 Hudopmanus, 10cTATOYHAS JISI HIOHUMAHUSA (PYHKIUH IPOrpaMMbl U

ee IKCIIyaTaluu

Hacrosimiee pykoBOACTBO CONEPKUT UCUEPTIBIBAIOIINE CBEEHUS, HEOOXOANUMbBIE
st 3G ()EKTUBHOTO HCHOJIB30BAHUS CHUCTEMBI XpaHeHus JaHHbIXx SPaceSAN B
Pa3IUYHBIX CIICHAPUSAX Pa3BEPTHIBAHUS U IKCILTyaTallUH.

KiroueBbie acnekThl, paCKpbIBa€MbIE€ B JOKYMEHTE:

1) apXUTEKTypa CHCTEMbI — ONKMCAHWE KOMIIOHCHTOB, MX B3aHUMOJCHCTBHUS U
npUHLIMIIOB paboThl Ha 0a3e OpenZFS;

2) (yHKIHMOHAIBHBIC BO3MOXXHOCTH — YIpaBJICHHUE MyJdaMH XpaHCHHS,
BUPTYyaJIbHBIMU TOMaMHU, HaOOpaMHu JaHHBIX, CHUMKaMH, peruidkaiuei, mudpoBaHuemM
u ceteBbiMH npotokosiamu goctyma (ISCSI, NFS, Fibre Channel);

3) mpoueaypsl aIMUHUCTPUPOBAHUS — HACTPOHKA, MOHUTOPHHT, JHarHOCTHKA
U YCTpaHEHUE HEUCIIPABHOCTEH;

4) 0e30macHOCTh M OTKa30yCTOMYMBOCTh — MEXAHU3MbI 3allUThl JaHHBIX,
KOHTPOJIb IIEJIOCTHOCTH, PE3€PBHOE KOMMUPOBAHKUE U BOCCTAHOBJICHUE;

5) wuHTerpamus ¢ BHEIIHUMH CUCTEMaMH — COBMECTUMOCTh C BUPTYyaJIH3aIHeH,
oOnavyHbIMU TIaTGopMaMu U KopriopatuBabiMu UT-undpactpykrypamu.

J1J1st MOJTHOTO MOHWMAaHUS PabOThI CUCTEMBI PEKOMEHTYETCS:

1)  03HAKOMHTBHCS ¢ OCHOBHBIMHU KoHIeTusAMU (ZFS, RAID-MaccuBbl, ceTeBbIC
MPOTOKOJIBI);

2) u3yunTh uHTepdeEiic ynpaBieHus,

3) crnemoBaTh pEKOMEHIAIMSAM 10 HACTPOWKE B 3aBUCMOCTH OT 3a]1aY,

4)  HCIIOJIb30BaTh JOTIOJTHUTEIIbHbBIE MaTepuabl (odbunmanbHyIO
JOKYMEHTAIINI0, TEXHUYECKHUE 3aMETKHU, PYKOBOJCTBA 10 YCTPAHEHUIO HETOIAI0K).

JlaHHOTO pPYKOBOJACTBA JOCTATOYHO /IS BBITIOJIHEHUS OOJBIIMHCTBA 3a7a4
aIMUHHUCTPUPOBAHMS, OJIHAKO B CIIOKHBIX CLEHApUSIX MOXKET NOTpeOoBaThCs
KOHCYJIbTallUsl C TEXHUYECKOM TMOAJEpPKKOW WM  YIIyOJIEeHHOE  M3y4YeHHue

CIICLIMATIM3UPOBAHHON JINTEPATYPHI.

Jlucm
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3 YciaoBus BbINOJHEHUS] IPOTPaMMBbI

3.1

YcaoBusi, He00X0AUMBbIE /151 BHINIOJTHEHHUS MPOrPaMMBbI

J171s1 kKoppekTHOM paboThl cucteMbl XpaHeHus: SPACESAN TpedyeTcst BHIMOIHEHHE

CIEYIOIMX YCIIOBUN:

1) anmapartHbie TpeOOBAHUS:
a) cepBepHOE 000PYyIOBaHUE C TOIICPKKONU 64-pa3psIHBIX MTPOLIECCOPOB
(x86-64);
0) omnepatuBHas namsaTh (RAM): munumym: 64 T'Gaiit (ns 6a30BbIX
KoH(uUrypauuit), pekomennyercs: 128 I'Galit u Oonee (st paboThl C
OOJIBIIIMMU TTyJIaMU XPaHCHHUS );
B) JIMCKOBBIE HakomuTenu: mnoaaepxkka ¢opmata HDD wu  SSD.
Pexomenmyercs HCIIOJIb30BaHUE JTUCKOB C OJIMHAKOBBIMHU
XapaKTepUCTUKaMU (EMKOCTb, CKOPOCTb) B paMKax OJHOTO ITyJa.
MuHUManeHBI 00BEM: 3aBUCHUT OT 3aJad, HO HE MEHee 2 JHUCKOB IS
3epKaaupoBaHus uin 3 u 6oisiee 1UcKoB st RAID-Z;
: r) ceTeBble HHTEP(DEUCHI:
S
S .
: — ot 1T'6ur/nag iISCSI, NFS;
g .
= — ot 4 I'6ut/c nns Fibre Channel.
2) ceteBble TpeOOBAHMS:
§ a) crabuimpHOe ceTeBoe TmoAkiIoueHue (mas padorel ¢ iSCSI,
)
= .
g peIuUTHKaIuei, KJIacTepHBIMUA KOH(DHUTYpaIusIMu );
6) wnactpoenusie DNS u NTP (nns koppekTHO#H paOoThl ayTeHTH(PUKAIINH
%
: ¥ CUHXPOHH3AIIMHA BPEMEHN).
8 3) TpeboBanus K O€30MACHOCTH
a) JOCTyH K CHCTEME TOJBKO JIsl aBTOPU30BAHHBIX aJIMUHUCTPATOPOB;
: 0) mmdpoBaHUe TUCKOB (€CIM TpeOyeTCs 3alIuTa TaHHbBIX);
S
: 4) pexkoMeHIyeMbIe YCIOBHS JIJISi OTKa30yCTOMYMBOCTH |
= a) pesepBHble ucTounuku nutanus (UBII);
0) u30ObITOuHBIEe ceTeBbie moAkIoueHus (LACP, multipathing);
S
g
% Jlucm
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Iloon. u oama

Une. Ne 9yon.

Bzam. une. Ne

Iloon. u oama

Hne. Ne noon.

4 Onucanue (PyHKIIMOHAJIBLHOCTH

4.1 V¥YcranoBka SpaceOS

yCHOBI/IH, P KOTOPBIX BO3MOXHO BBIIIOJHCHUC: HAJINYHUC YCTAHOBOYHOI'O

o0Opa3a OoInepanMoHHON CHCTEMBI U JIOCTYI K cepBepy (BUPTyalbHOW WM (PU3NUYECKOU

MAIIIUHE ), Ha KOTOPBIN BBITIOJIHSIETCSl YCTaHOBKA.

[Iporecc ycTaHOBKHM ONEpPalIMOHHONW CUCTEMbl HAUMHAETCSI ¢ OTOOPAKEHUS OKHA

MPUBCTCTBUA YCTAHOBIIWKA, IOATBCPIKAAIOMICTO 3aIllyCK HNpPOUCAYpPbl YCTAHOBKHU (CM.

PUCYHOK 1).

YoraHoBumk SpaceSAN

Pucynok 1 — OkHo, moaTBep KAaIOIIEE 3aMYyCK MPOLEAYPbl YCTAHOBKHU

Jlanee oToOpakaeTcsi OKHO ¢ CUCTEMHOM MH(OpMaIHel, BKIIOYAOIIeH CBeACHUS

0 Tmpoueccope, O0bEME ONepaTUBHOW MaMsITH, HAaUMEHOBAHUM CEPBEpa, MOJEIU

MaTtepuHcKoil miaTel U Bepcuu BIOS, 4To mo3BossieT aAMHHUCTPATOPY MPOBEPUTH

KOPPEKTHOCTh PaCMO3HABAHMS aNMapaTHO TIaTGopMbl (CM. PUCYHOK 2).

Hsm.
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Iloon. u oama

Une. Ne 9yon.

Bzam. une. Ne

Iloon. u oama

Hne. Ne noon.

CHCTEMHAR MHOOPMAUMA

L crul
Intel(R) Xeon(R) CPU ES-2697 v4 @ 2.30GHz
Coxerw: 4 | fgep: 4 | Noroxom: 4

[ NANATH 1

RAM: 4 GiB

[ CEPBEP 1

Utuare, Inc. ® UtMuare?,1

Cepuitun #: Uuware—42 33 e3 80 76 b8 Oc 43-4e 26 79 39 a8 bd 38 a5

[ MATEPHHCKAR NAATA 1
Intel Corporation ® 440BX Desktop Reference Platform

[ BIOS ~ UEFI 1
Utware, Inc. | UMU?1.00U.24265429.B64.2409051419 | 09,05,2021

Pucynok 2 — OkHo ¢ uadopmaruein o cucteme

B CICAYIOHICM OKHC II0JIb30BATCIIIO IMPCAOCTABIIACTCA BO3MOKHOCTDH BBI60pa
BapuaHTa YCTAHOBKH OHCpaIII/IOHHOI;'I CHUCTCMBI. HAa O}IHHO‘IHLIﬁ (1)I/IBI/I‘IGCKI/II\/JI JAUCK 1100

Ha MacCHB JUCKOB, chopMupoBaHHbI Ha 6a3e RAID1 (cM. pucyHok 3).

ing lef0gym gicx (Gea RAID))

raid RAID (1)

Pucynox 3 — OkHO ¢ BEIOOPOM BapHaHTa YCTAaHOBKH

[Tpu BBIOOpE yCTAHOBKM HA OAMHOYHBIA (DU3UYIECKUN NUCK OTOOpa)x)aeTcsi OKHO
BEIOOpaA crmoco0a pa3MeTKH UCKa, B KOTOPOM IOJIh30BATEIO MPEAJIAraeTCs BHITTOJIHUTH

aBTOMATHYECKYIO pa3METKy JU00 MepelTH K PyYHON HACTPOUKE MapameTpOB Pa3METKU

Jlucm
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Iloon. u oama

Une. Ne 9yon.

Bzam. une. Ne

Iloon. u oama

Hne. Ne noon.

(cMm. pucyHok 4). B ciayuyae BbIOOpa py4dHOU pa3METKH OTOOpa)kaeTcs OKHO BbIOOpa

OeacBoro (bHSI/I‘IGCKOFO AUCKa OJIs1 YCTAaHOBKH OHCpaHHOHHOfI CHCTCMBEI.

YctaHoBunk SpaceSAN

I[anee OTO6pa}KaCTCSI OKHO VyIIpaBJICHUA pa3aciiaMd OHUCKaA,

Paswerxa mmcxa:

fisTomatueckan (EFI + sboot + swap + )

manual  Pyusaa (EFI+boot aBTO, SWap W / B MEHW)

flanee>| <Haszap>

Pucynok 4 — OkHO ¢ BEIOOPOM BapHaHTa YCTAaHOBKU

B KOTOpOM

MpeaOCTABICTCA BO3MOKHOCTD CO3AdHUA, PCAAKTUPOBAHUA W YAAJICHHUA PA3JACIIOB, a

TaKk)Ke€ U3MEHEHHsI MX MapamMeTpoB, BKIIOYAs pa3Mep U TUM (alJoBOW CHUCTEMBI (CM.

PHCYHOK 9).

Pyuias pasmetka micxa /devssda
Texywre pasaems (nocee 1537MiB):

edit Pepaxtipopate pasaca
delete YgannTe pazaen
done  TOTOBO B MPHMEHHTE paIMeTXy

Pucynok 5 — OkHO ¢ BBIOOPOM IHCKOB

Hsm.| Jlucm Ne dokym.

IToon.

Jama
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Iloon. u oama

Une. Ne 9yon.

Bzam. une. Ne

Iloon. u oama

Hne. Ne noon.

IIpu BBIOOpPE YCTAaHOBKM OIEPAIIMOHHON CHUCTEMBbl Ha MAacCHUB JHUCKOB,
chopmupoBannbiii Ha 0a3ze RAIDI1, otoOpaxaercs oxHo BbiOOpa RAID-maccusa,
MpeAHA3HAYCHHOTO JIJIsl pa3MEIIECHHUS 3arpy304HbIX TUCKOB OMEPAIMOHHON CUCTEMBI (CM.

PHUCYHOK 6).

Ycranopuix SpaceSAN

{1 NRAID1 (mirror)

<Hasan>

Pucynok 6 — OkHo ¢ Beibopom RAID-maccuBa

ITocne 3Toro BBIMOJMHSAETCS BBIOOP (DM3MUYECKUX AUCKOB, BXomsammux B RAID-
maccuB. Jlnmsa gobGaBneHuss Aucka B KOH(QUIYpaluio HEOOXOIWMO  BBIOpaTh
COOTBETCTBYIOIIHUM JUCK U MOATBEPIUTH BHIOOP, TIOCIIC Yero 3aBepIINTh (OPMHUPOBAHUE

KoH(puryparuu (CM. pucyHox 7).

Jlucm
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Ycranoswik SpaceSAN

Bubepute ancxn ann RAIDL
MyHiManBHO ! 2 AMCKOE .
Haxmute Ha ApcK > AODBABMTB/YAAMHTE

free — CBOBOAHWE AHMCKH —
sdevssda sdevssda (128GiB)
done ToToBO + NPOAONEWTE C© O gHCKamk

Kfanee>| <Hazaa>

Pucynok 7 — OkHoO BbIOOpa (PU3MUECKUX TUCKOB

Hepeﬂ Ha4daJIOM YCTAHOBKH 0T06pa}Ka€TCH mpeaynpexKaACHUC 0 TOM, 4YTO BCC

JaHHBIE HAa BHIOPAHHBIX IUCKaX OyAyT yJajaeHbl (CM. PUCYHOK 8).

YcTaHoBuK SpaceSAN

S
g
S
=
S
S
Byayr YAAMEHl BCce AaHHME HA AWCKax:
. sdevssda sdevssdb
§ NpogonkuTe?
%
§ [<flance> <Hazan>
%
S
g
S
3
3
S
3 Pucynok 8 — OkHO yaaneHue TaHHBIX C JUCKa
= I[aﬂee OT06pa)KaeTCﬂ OKHO KOH(l)I/IrypaI_II/IH YCTAaHOBKH, B KOTOPOM IIPCACTABJIICHBI
BBI6paHHBIﬁ PEKUM I[HCKOBOﬁ NOoACUCTEMEBI, MCIIOJIIB3YCMBIC OHCKHM MW OIIMCAHHUC
3
g
= Jlucm
g
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ITloon. u oama

Une. Ne 9yon.

Bzam. une. Ne

Iloon. u oama

Hne. Ne noon.

BBITNIOJIHSIEMBIX ACHCTBUH MPU 3aITyCKE YCTAHOBKHU ONEPALIMOHHON CUCTEMBI (CM. pUCYHOK

9).

Yeranopumx SpaceSAN

KOHBHTYPAUMA YCTAHOBKH

Pewnm: RAID1
fcxn: sdevssda sdevssdb

YerponcTea:

Mocne HaxaTHA WYCTAHOBHTEE :
« Pazgens BYAYT OTPOPHA THPOBAHE
+ YcranoeneHa cucTema SpaceSAN

Pucynoxk 9 — OkHO KOH(UTYypalK YCTAaHOBKH

ITocne IMMOATBCPIKACHHA ITapaMCTPOB BLIIIOJIHACTCA YCTAHOBKA OHCpaHI/IOHHOI;'I

CHUCTEMBI B aBTOMAaTHUYECKOM pekUME (CM. pucyHOK 10).

Ycranopumxk SpaceSAN

YcTaHoBka cHCTEMM. . .

Pucynok 10 — OKHO yCTaHOBKH OINEPAITMOHHOW CUCTEMBI

Jlucm
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Iloon. u oama

Une. Ne 9yon.

Bzam. une. Ne

Iloon. u oama

Hne. Ne noon.

[lo 3aBepiIeHMH YCTAaHOBKH BBINOJHSAETCA HACTPOMKAa CETEBBIX MHTEP(ENCOB.
ITonp30Bateno MpenOCTaBISIETC BO3MOXKHOCTH IIPOIIYCTUTH PYYHYIO HACTPOMKY, B
pe3ysbTaTe Yero napameTpbl CEeTH OyAYyT MOJYy4eHbl aBTOMATHYECKHM MO MPOTOKOIY

DHCP, nu6o nepeiiTu kK pydHOi HacTpOUKe ceTeBoro uHTepdeiica (cM. pucyHok 11).

Yeranosumx SpaceSAN

XOTHTE HACTPOMTH CETh ceRvac?

Mo ymoauakmio ByAeT BXmiin DHCP Ha BCEX MHTEpgencax.

<I1poNyc THTE | <HacTpouTe >

Pucynok 11 — OxkHO HacTpOHKHU ceTeBBIX HHTEP(HEHCOB

[Ipu BBIOOpE pydHON HACTPOMKH OTOOpA)X]AETCs CIUCOK JOCTYIHBIX CETEBBIX
uHTep(deiicoB, U3 KOTOpOoro HeoOXoAMMO BBIOpaTh HUHTepdeNc s HajabHeHIIeH

KoH(puryparuu (cM. pucyHok 12).

Pucynok 12 — OxHO crivicka JOCTYITHBIX CETEBBIX HHTEP(DECcOB

Jlucm
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Iloon. u oama

Une. Ne 9yon.

Bzam. une. Ne

Iloon. u oama

Hne. Ne noon.

B oxHe HacTpoilku ceTeBOro MHTepQeiica OCYIIECTBISETCS BBIOOpP peKHUMa
KOH(Urypauuu: aBTOMaTuyeckoe mnonydyeHue mnapamerpoB 1o DHCP  ambo

UCTIOJIb30BaHUE CTATHYECKUX CETEBBIX MAapaMeTpoB (CM. pHUCYHOK 13).

Ycrawomuix SpaceSAN

Hurepgenc ens192:

dhcp  DHCP CamTomammuccxi)

tatic@CTaTHueckun IP|

<Bufipa.Ts ) < Hazag >

Pucynok 13 — OxHO HacTpoHKu ceTeBoro nHTepderica

[Tpu BBIOOpE cTaTHyYecKOM KOH(pUTypallMK BBINIOJNHSIETCS yKazaHue |P-ampeca u

MacKH CETH, a TakyKe MOoCJIeayrollas HacTpoiika nuio3a u DNS-cepBepoB (CM. pUCYHOK

14).

YcTanoBwik SpaceSAN

Beeaute IP-agpec ¢ Mackon
Hanpumep: 192.168.1.10.24

[

Pucynok 14 — OkHO HacTpONKHM CTaTUYECKOU KOH(pUTypaIuu

Jlucm
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ITloon. u oama

Une. Ne 9yon.

o

B3zam. une.

Iloon. u oama

Hne. Ne noon.

[Tocnie 3aBepiIeHUss HACTPOMKHM CETEBBIX ITAPAMETPOB BBITIOJIHAETCSA HACTPOMKA

napaMeTpoB JIOKAIU3AINK, BKItOUasi BBIOOP BPEMEHHOM 30HBI M peruoHa (CM. PUCYHOK

15 u 16).

YcraHopuHk SpaceSAN

Ycranoeupx SpaceSAN

BuBepuTe PErHOH Tarm3oHu:

America
Antarctica
Arctic
Asia
Atlantic
Australia
Brazil
Canada
Chile
Europe
Indian
Mexico
Pacific
us

<Hasag>

Pucynok 15 — OxHO BbIOOpa BpeMEHHOMN 30HBI

BubepuTte TOpOA:

fnsterdan
fAndorra
Astrakhan
Athens
Belfast
Belgrade
Berlin
Bratislava
Bucharest
Budapest
Busingen
Chisinau
Copenhagen
Dublin
Gibraltar
Guernsey
Helsinki
Isle_of _Man
Istanbul
Jersey
Kaliningrad
iev
Kirou
Kyiv
Lisbon
L jubl jana
London
Luxenbourg
Madrid
Malta
Mar iehamn
Minsk
Monaco
Moscou
Nicosia
Oslo
Paris
Podgorica
Prague
Riga
Rome

<Hasag>

Pucynok 16 — OxHO BeIOOpa permona

Jlanee 3amaéTcss UM XOCTa CUCTEMBI (CM. pUCYHOK 17).

Wsm. | Jlucm
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YeranoBumk SpaceSAN

Bpegize vma xocTa:

lSpar.eSﬁN_

<Hasan>

Pucynok 17 — OxHO BBOIa IMEHH XOCTa

Ha 3aBCpIIarOmeM 3Tarl€C YCTAHOBKH  BBIIIOJHACTCA  YCTAHOBKA IIApPOJIA
IIOJIB30BaTEeIsd 100t ¢ 00s3aTEIbHBIM IMOATBCPIKACHUCM BBECJICHHOTO 3HAYCHUS (CM.

pucyHok 18).

§ Yeranopupx SpaceSAN
S
2
5
S
S:
&
% Beeaure napone root:
£ l
<Hasaa>
%
)
g
Q
3
g
S
3
5
S Pucynok 18 — OkHO yCTaHOBKH ITapoJIsl TI0JIB30BATEIIS rO0t
3
g
= Jlucm
g
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Iloon. u oama

Ilocne 3aBCPIICHUS BCCX  HACTPOCK  IIOJB30BATCIIIO MNpCaOCTaBJIACTCA

BO3MOXHOCTb NE€PE3arpy3UTh CUCTEMY JTMOO BBIMOIHUTH €€ BBIKIIOYEHHE (CM. pUCYHOK

19).

Ycranosux SpaceSAN

Aee

|1 lepesarpyants cuctemyl

2 BHKMOUMTB CHCTEMY

Pucynox 19 — OxHo 3aBepIiieHUs] yCTAaHOBKHU

[locne mepe3arpy3ku CUCTEMBI OTOOpa)kaeTcs TEpPMUHAIBHBIN WHTEpdeiic, B
KOTOPOM BBIBOAUTCS HWH(GOpPMAIMS O YCTAaHOBJICHHOW OIEPAllMOHHOM CHCTEME,

anmapatHol miaTdopme, ceTeBbIX MHTepdeiicax, a Takke KOHTAKTHBIE CBEIEHUS (CM.

g pucynok 20).

&

2

S

%

8

=

3

s

3

Q

3

S

S

N

5

S

3

g

= Jlucm
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epayuonHoii cicTe

npasnawwii UHTEp

=CeTeame uHTephe

Pucynok 20 — OxHO TepMHUHaNBHOTO UHTEpdeiica

4.2 Tloak/jo4yeHUue U aBTOPU3AIUS

YCHOBI/I}I, IIpU KOTOPBIX BO3MOJKHO BBIIIOJIHCHHUC: Y CXJ_I €CTh Ha3HAUCHHbBIN B

cucteme |P-anpec u Hanuume r000ro Opay3epa Ha YCTpPOWMCTBE, C KOTOPOro OyAeT

OCYIIECTBIIATHCS BXO/I.

Bxon B BeO-unTepdeiic ocymectpisercs yepes BBoJ IP-anpeca CX/I B anpecHyro

CTPOKY Opay3epa, Mocjie Yero OTKPhIBACTCS CTPaHHIIA aBTOpHU3auu (CM. PUCYHOK 21).
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Bxop B Space0S

Ponu, ACL, aynur

MOHUTOpWHT, anepTil

AsTopusauus

BBeMTe NOMUH M Napons ANR BXOA3

2ZFS,iSCSI, FC

EpuHisi wHTepbeiic

Pucynok 21 — ABTopuzanus

CrangapTHbIe JaHHBIC IS TOAKIIOYCHHS K BeO-unTepdeiicy admin/demospace.

[Ipu BBOAE KOPPEKTHBIX TAHHBIX OyAET OTKPBIT BeO-uHTepdeiic ynpaienus CX/. [Ipu

BBOAC HCKOPPCKTHBIX YUCTHBIX JaHHBIX 6y,[[€T OTO6pa)K€HO COOTBCTCTBYHOLICC

yBeJIOMIICHHE 00 OINOKe aBTOPU3AIUH (CM. PUCYHOK 22).

Pucynox 22 — BBog HEKOPPEKTHBIX TAHHBIX B OKHE aBTOPU3AIINH

Bxop B Space0S

Porm, ACL, ayamr

MOHHTOpMHT, anepTH

AsTopuaauma

BeeguTe norvH W Naponk Ana exona

dc

ZFS,iSCS|, FC

EnuHbIA WHTRPOSIAC
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4.3 Hapuranus no uarepgeiicy cucremMbl

VYcnoBus, pu KOTOPBIX BO3MOYHO BBITIOJIHEHHUE: aBTOpU3alus B Cucreme.
Ilocne aBropu3alMu NOSBIAECTCS TJIABHBIM JKpaH MOAYJS YINPaBICHUS

CXJ1 — Brimagka hardware (cm. pucynok 23).

s SpaceSAN

UHdopmauusna o cucreme

O cucTeme

28.53T8

3 settings

Hassakue wn Paamep
mpathr 3 18218

mpathl 34978 ilya_work_no
mpaths 18218 Poolmisha
mpathp 18218 Poolmisha
mpathh 34978 ilya_work_no
mpathm 3 3.49T8 ilya_work_no

mpathj 34978 ilya_work_no

Pucynok 23 — I'maBHBIN 3KpaH

B camom Bepxy skpaHa Haxomutcs ynpasienue mutanuem CXJ[ (pucyHok 23,
obmactsp 1).

ITon BepxHMM OJ0KOM OTOOpakaeTcss cBOAHAs WHPOPMAIUI O JUCKAX,
YCTaHOBIICHHBIX B KOP3MHE CUCTEMBI XpaHEHUs JTAHHBIX, BKJIOYas 00IIee KOJIUYECTBO
JTMCKOB, UX CYMMAapHBIN 00BEM, a TaKKe CBEICHUS O TUIE U COCTOSHHHM HAKOTUTEIICH
(cM. pucyHoKk 23, 001acTh 2).

Hwuxe nmpencraBieHa Tabimiia co CIMCKOM YCTaHOBIICHHBIX JUCKOB (CM. PUCYHOK
23, obnacts 3). IIpu BbIOOpE OTAENTBHOTO JUCKA OTOOpaKaeTCs OKHO C TOJIPOOHOM
uH(pOpMaIMEil 0 ero COCTOSTHUY, MapaMeTpax ¥ MPUHAJICKHOCTH K MYy (CM. PUCYHOK
24). B nanHOM pazjene aaMUHUCTPATOPY JOCTYIHBI (YHKIIUN yIPaBICHUS WHIUKAITNEH
JUCKa, TpeJHA3HAYCHHOW /I BU3YAIbHOW MACHTH()DUKAIMA HAKOTHTENS Ha TaHENH,
cOpoca COCTOSIHHMSI WHAWKAIMA HEWCIPABHOCTH JUCKA, a TAaKKE OYUCTKHA JHCKA OT

YCTAapCBUINX MCTaAdHHBIX.
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OuncTka METaJaHHBIX HMCIOJB3YeTCA I YIOaleHHs MeTaJaHHbIX (ailinoBoi

cucteMbl ZFS, conmepxamniuxcsi Ha JUCKE, U MPUMEHSETCS B CiIy4yae, €CliM JUCK paHee

BXOAWJ B cocTaB mysia ZFS W MOAroTaBIMBaeTcs K MOBTOPHOMY HCMOJIb30BaHUIO. B

ClIydac BbBIXOJa AUCKAa M3 CTPOSA AKTUBHUPYCTCA HHAMUKATOP HCHUCHPABHOCTH, ITOCJIC

3aMCHbI OHCKa Ha HOBBIU Tpe6yeTc;1 BBIIIOJIHUTD C6pOC COCTOAHUA HHAWKAIIUU B

COOTBCTCTBYIOIIEM CJIOTC.

NHdpopmauma o pUcke

Mopgenb: SAMSUNG MZILT3TBHBLS/007
CepuidHbii HoMep: SSGONCOWE02600
Paamep: 3.49TB

TemnepaTypa: 33°C

CocTosaHme: xopowo

Mpo4yHocTb: 99

Twun: 55D

Myn: genesis

OgHoBpeMeHHas MHAWKALUKWA HECKONBKUX QUCKOB
HEBO3MOMHO

E=0

Pucynok 24 — OxHo ¢ moapoOHOM HHpOpMaIHel 0 JUCKe

Jlist momy4yenust moipoOHON MHGOPMAIINH O CUCTEME TTPETYCMOTPEH NEPEX0/1 Ha

BKIIanKy «O cucreme» (cM. puUCYHOK 23, o0macth 4), Takke umeercss mHboOpManus O

BpEeMEHHM paboThl cepBepa. B maHHOM paszjene oToOpakaroTCsi CBEICHUSI O CHCTEME B

LIETIOM, KOHTpOJUIEpax, ONEPAaTUBHOM MaMSATHU, MPOLECCOPE, a TaKXKe 3arpy304HbIX

IUcKax (CM. pUCYHOK 25).
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UHdopmauus o cucteme

MNpoueccop - x86_64 - Intel(R) Xeon(R) Gold 5218R CPU @ 2.10GHz

KonuuecTso: 1

KonuuecTeo sgep: 20

KonuyecTeo notokos: 40
MakeumanbHan Yactora (Mhz): 4000
Temnepatypa CPU 0: 38°C

O cncreme

Onepa'msuaﬁ namMaTb

29.13GB vicronb3osaHo [ 94.86GB caobopro [ 123.98GB scero

@ ZFS - Kaw

16.60GB ucnons3oeaHo / 8.50GB cao6oaHo / 26.10GB ecero

KoHTponnepsi

® @ HBA9500-8i

CepwiiHbiit Homep: SPC2015272
Tun aganTepa: SAS3808(A0)
FW Version: 36.00.00.00
Driver: 48.100.00.00
Temnepatypa: 40°C

Boot guckm

® B Samsung based SSDs

‘CepuitHbiii Homep: SGP2NFOWA07843J

Pa3amep: 232.89GB
TemnepaTtypa: 32°C
CocTosHue: xopolwee
Tun: SSD

Pucynok 1 — [loapobuast uHpopmMaius o cucreme

B ClIydac HaJIWYHA Oonee OAHOI'0O OUuCKa 00 KOHTpOJICpa B CHCTCMC

OoTOOpaXkaeTcsi MepeKioyaTeNb JJis BBIOOpPA COOTBETCTBYIOUIETO YCTPOMCTBA (CM.

pucyHok 26). B paccmaTpuBaeMoil KOH(pUTypaluu yCTaHOBIIEH OAWH KOHTposuiep. s

npuMepa MpeaocTaBieHa KOHPUTypalus ¢ IByMsI KOHTPOJUIEPAMH.

KoHTponnepsl

® @ HBA9400-8e

CepuidHbIi HoMep: SPA3702196
Tun agantepa: SAS3408(B0)
FW Version: 24.00.00.00
Driver: 48.100.00.00
Temnepatypa: 45°C

Pucynok 26 — Beibop KOHTpOIIIIEPOB
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CopaBa ot 3arosioBka «MHpopmanus o cucTeMe» pacrojiaraercsi KHOIKa
«OOHOBHUTH», TpeAHA3HAUYCHHAS I MPUHYAUTEIHLHOTO OOHOBJICHHS OTOOpa)KaeMBIX
naHHbIX. OOHOBIIEHNE WH(OPMAILIMU BBITIONHSACTCS B PEKUME PEATbHOTO BPEMEHH; TI0
YMOJIYaHHUIO aBTOMATHYECKOE OOHOBJIEHHE OCYILECTBIIAETCS C IMEepHOAMYHOCTHIO 30
CEeKYH/I.

B 7neBoii yactu cTpaHHMIBI pacrojiaraeTcs OJIOK JJIsi HaBHTAIMHM 1O BKIAIKaM
aJIMAHUCTPUPOBAHUS (CM. PUCYHOK 23, 00J1aCTh 5).

B 1eBoM HMKHEM YTy HaXOJUTCS KHOIMKA BBIXOJA U3 CECCHH (CM. PHCYHOK 23,

obnacthb 6).
44  Co3nanue u pabora ¢ mMyJjoMm

ZFS — o910 (ainoBas cuctemMa, KapAMHAJIBHO MEHSIOMIAs MPUHIIUIIBI
aIMUHUCTpUPOBaHUs (HAMJIOBBIX CHUCTEM C YHUKAJIBHBIMH Ha CETOJHSIIHUN JICHb
byakuusamMu u npeumyiniectBamu. Cucrema ZFS Oblna pa3paboTaHa Kak HaJekKHBIH,
MacIITaOuPyeMbIi ¥ MPOCTON B aIMUHUCTPUPOBAHUN HHCTPYMEHT.

s ynpasienus Gu3ndeckuM xpaHeHueM B ZFS npuMeHsieTcs mpuHITUIT ITYJI0B
YCTPOUCTB XpaHEHUs JaHHBIX. ZFS TMOMHOCTRIO HUCKIIOYACT MPOIECC YIPaBICHUS
ToMaMHd. BMeCTO TpUHYAWTENHHOTO CO3JaHUS BUPTYyAIM3UPOBAHHBIX TOMOB ZFS
00BEIMHSIET YCTPONCTBA B ITyJT YCTPOMCTB XpaHEHUS TaHHBIX.

Ilyn ycTpoiicTB XpaHEHHsI NaHHBIX OMHUCHIBAeT (PU3NUECKHE XapaKTEPUCTUKHU
XpaHeHus (pa3MeIIeHHe yCTPONCTB, M3OBITOYHOCTHh JAHHBIX U T. ZI.) M BBICTYIIAeT B
Ka4eCcTBE XpaHWJIWINA JaHHBIX I co3laHus (paiiaoBeiXx cucteM. DaitioBble CHCTEMBI
0OJIbIIIe HE OTPAaHUIMBAIOTCS OT/ICIBHBIMU YCTPOUCTBAMH, YTO TIO3BOJISICT UM COBMECTHO
KCTOJIb30BaTh MTPOCTPAHCTBO B ITyJIEC.

4.4.1 Opranusanusi TMCKOBBIX MaccuBoB RAID

RAID-MaccuBBl TpeHa3HAYCHBI JUISI OOBCIMHEHUS HECKOJBbKUX (HU3MYCCKHUX
JIMCKOB B €IWHBIA JIOTMYECKHI MACCHUB C II€JbI0 MOBBIIMICHUS OTKAa30yCTOMYMBOCTH,
MIPOM3BOIUTEILHOCTH M 3(PGEKTUBHOTO HCIIOIL30BaHUS JUCKOBOI'O IPOCTPaHCTBA. B

CHUCTEME MOJJICPKUBAIOTCS clienyromue tTunbsl RAID-MaccuBoB.
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4.4.1.1 RAID 0 (Striping)

RAID O npenHasHadyeH [Ji1 TIOBBIICHUS MPOU3BOAUTEIBHOCTH 3a CUET
pacripefielieHus1 JaHHBIX 0 HECKOJIbKUM Auckam 0e3 u30biTouHocTu. [lpu oTkasze
T000r0 JMCKa MAacCHUB CTAHOBUTCS HEIOCTYNEH, TaK KaK 4YacTh JAHHBIX TepseTcs.
Yposenb RAID 0 npumeHnseTcs B ciiy4asix, KOrja MPUOPUTETOM SIBIISIETCS CKOPOCTH
paboThI, a 0TKa30yCTOMYUBOCTh HE TpeOyeTcsa. MUHUMaIbHOE KOJIUYECTBO JUCKOB — 2.
OTKa30yCTOMYUBOCTb OTCYTCTBYET.

4.4.1.2 RAID 1 (Mirroring)

RAID 1 oGecnieunBaeT 0TKa30yCTOMYMBOCTD 3a CUET 3€pKATMPOBAHUS TAHHBIX HA
nBa (wnm Oosee) MUCKa. 3amuch BBITIONHAECTCS Ha BCE JUCKHU 3€pKajia, YTEHHUE MOXKET
BBITIOJIHSITHCSL TIAPAJICTIBHO, YTO B OTJICIIbHBIX CIIEHAPUSIX TOBBIMIAET CKOPOCTh YTECHHUS.
[Ipu oTka3e omHOrO JUCKa MACCHUB TPOJODKAET PaboOTy, OJHAKO TOJIE3HBIH OO0BEM
coctaBisier npumepHo 50% ot cymmapHoro o0béma auckoB (mis mapel). RAID 1
OpUMEHseTCsT s cUcTeMHbIX (DOOt) OUCKOB M KPUTHYECKM BaKHBIX JJIaHHBIX.
MuHMManbHOE KOJUYECTBO NUCKOB — 2. OTKa30yCTOMYMBOCTh — OTKa3 |1 JHCKa B
3epKaJIbHOM Tape.

4413 RAIDZ1

RAIDZ1 ob6ecrnieunBaeT M30BITOYHOCTh ¢ OJHOW YETHOCTHIO M JIOMYCKAET OTKA3
OJIHOTO JHuCKa ©0e3 TMOoTepu JOCTYNHOCTH Tmyja. JlaHHBI ypOBEHb SIBISETCA
dbyaknroHanpHbIM aHajoroM RAIDS, omnako mpu BeiOOope RAIDZ1 Heobxommmo
YUUTHIBATh, YTO TPH BOCCTAHOBJICHHM TMOCJIE OTKa3a IHUCKa Ha OOJbIIUX 00BEMax
BO3pacTaeT BpeMsi BOCCTaHOBIEHHUs (resilver) W Harpy3ka Ha OCTaBINWECS JIUCKHU.
MuHuManbHOE KOJIMYECTBO JuCKOB: 3. JlomycTmoe 4uciao OTKa3oB: | JwHCK.
Ha3nauenue: yMepeHHass OTKa30yCTOMYMBOCTb IIPU  MAKCHMAaJbHOW  EMKOCTH
otHocuTenbHO RAIDZ2/3. OcoO0€HHOCTH dKCIUTyaTalluu: MPHU JIETPAIalliN MOBBIIIACTCS
PUCK BTOPOIl OIIMOKHM HA MEPHUOJI BOCCTAHOBIICHUS; MPEANOYTUTEIEH JIJII MAaCCUBOB C
OTPaHUYCHHBIM YHUCJIOM JIUCKOB W JUCKAMH MEHBINEH EMKOCTH JuOO0 [JIsi MEHee

KPUTHYHBIX JaAHHBIX.
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4414 RAIDZ2

RAIDZ2 oGecnieunBaer U30bITOUHOCTh C JBYMSI HE3aBUCUMBIMHU YETHOCTAMU U
JOMyCKaeT OoTKa3 AByX AUCKOB. RAIDZ2 sBnserca pacipocTpaHEHHBIM BapUaHTOM IS
MPOU3BOJCTBEHHBIX CHUCTEM, TaK Kak oOecrieunBaer Oojee BBICOKUH YpOBEHb
HaJIEKHOCTHU MPU COXpaHEHUU TprueMiieMoi 3¢ ()EKTUBHOCTH UCTIONBb30BAHUS JUCKOBOTO
IIPOCTPAHCTBA. MUHUMAJIBHOE KOJIMYECTBO IHUCKOB: 4. J[OIyCTUMOE YMCIO OTKA30B: 2
nvcka. HazHaueHue: MOBBIIICHHAs YCTOMYUBOCTD JJIsl KPUTUYHBIX JAHHBIX U MACCHUBOB
Ha Oonbmux auckax. OCOOEHHOCTH 3KCIUTyaTaluu: 6ojee 0e30MaceH MpH JITUTEIbHOM
BOCCTAHOBJICHUU U TIPU OOJIBIIMX O0BEMAX JAHHBIX; OMEPALMU 3aMUCH OOBIYHO OOJee
pecypcoéMkue no cpaBHeHuto ¢ RAIDZ1.

4415 RAIDZ3

RAIDZ3 obecnieunBaeT U30bITOYHOCTH C TPEMSI YETHOCTAMH U JOMYCKAET OTKa3
TpéXx nauckoB. [IpuMeHsieTcs B CLEHApUSIX C TIOBBIIMICHHBIMH TpPEOOBAHUSIMHU K
HAJCKHOCTHU (HarpuMmep, OOJbIINE TMOJKH JUCKOB, JJIUTEIbHbIE OKHA BOCCTAHOBJICHHUS,
NOBBILIEHHbIE PHUCKW JIETpajlallid WM OMIMOKM YTEHUS TMPU BOCCTAHOBJICHUM).
MuHMManbHOE KOJIMYECTBO MOUCKOB: 5. JlomycTuMoOE€ 4YHCIO OTKa3oB: 3 JHCKa.
Ha3znauenue: MakcumaiibHas ycToWuuBOCTh cpean RAIDZ-cxem. OcobGeHHOCTH
AKCIUTyaTaluy: 00eCreYrBaeT BBICOKHI 3arac 1Mo HaJA&KHOCTH, HO CHMXKAET IMOJIE3HYIO
€MKOCTh U YBEJIMYMBACT BBIUMCIUTEIBHYIO HArpy3Ky MHpU 3alUCH II0 CPABHEHUIO C
RAIDZ1/2.

44.1.6 dRAID1

dRAID1 nmomyckaeT oTka3z oJHOrO Jaucka u siBiIsercs aHaiorom RAIDZI mo
YPOBHIO U30BITOYHOCTH, HO OTJIMYAETCS PacCIpeneEHHON OpraHu3aIuel 1 yCKOPEHHBIM
BOCCTaHOBJICHHEM Ha OOJBIINX MacchBaX. MUHUMAIIbHOE KOJTUYECTBO JIUCKOB: 3aBUCUT
ot BbIOpaHHbIX mapameTpoB dRAID (umcmo data/parity/children), Ho Ha mpakTHKe
MpUMEHSETCS Tpu OoJipllieM 4ucie AUckoB, yem g RAIDZ. Jlomyctumoe 4YHCIIO
orkazoB: 1 nmuck. Ha3znauenme: maccuBbl C OOJBIIMM YHCIOM JAHCKOB, TJI€ Ba)KHO
MUHHAMH3UPOBATh BpeMsi BOCCTaHOBJICHHS. OCOOCHHOCTH OKCIUTyaTalluu: OBICTpee
BOCCTaHOBIIeHHE OTHOcUTeNbHO RAIDZ1 3a cuér napamienbHOM pabOThI MHOTHX

JIUCKOB.
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4.4.1.7 dRAID2

dRAID2 nomyckaer oTka3 JBYX JUCKOB U siBisieTcsi aHaiorom RAIDZ2 mo
YPOBHIO U30BITOYHOCTH, IIPH 3TOM oOecneunBaeT npeumyuectsa dRAID o ckopoctu
BOCCTAHOBJICHHSI W TIOBEJICHUIO TIpU Jerpajainuu Ha OOJbIIMX KOH(PUTYypalusx.
JlomycTrMoe 4ucao OTKa3oB: 2 aucka. HazHaueHwe: TMUNOBOW BapuaHT Il KPYIHBIX
JTUCKOBBIX Tpymm, rie TpedyeTrcss OalaHC HAAEXHOCTH U CKOPOCTH BOCCTAHOBJICHUS.
Oco0eHHOCTH AKCIUTYaTallMK: TTOBBIIIIEHHAS] YCTOMYUBOCTH Ha MEPUO] BOCCTAHOBIICHHUS,
O0COOCHHO TpHU OOJIBIINX 00bEMAX JTAHHBIX.

4.4.1.8 dRAID3

dRAID3 pomyckaeT oTka3 TpEX IHUCKOB M COOTBETCTBYET YPOBHIO 3alllUThI
RAIDZ3, oGecnieunBasi MakCUMaJIbHBIN 3amac Mo OTKa30yCTOWYHMBOCTH B COYETAHUU C
YCKOPEHHBIM BOCCTAaHOBJICHHEM Ha OOJBIIMX MacCuBax. JlomycTuMoe 4ynuciao 0TKa3oB: 3
nucka. Ha3zHaueHue: BBICOKOHAJEkKHbIE KOH(uUrypanuu (OOJIbIIME JUCKOBBIE IOJIKU,
KPUTUYHBIE JIaHHBIC, JJIMHHBIE OKHAa BOCCTaHOBJIEHUs). OCOOEHHOCTH SKCIUTyaTalluu:
MaKCHMaJlbHas YCTOMYMBOCTH MPU HAWOOJBIINX HAKJIAIHBIX pacxogax Mo EMKOCTH U
BBIYHMCIICHUSIM.

4419 ChneuuajbHble ONIMHU

Huxe omnmcansl onuuu, MUCHOJIB3YEMBIE COBMECTHO C OCHOBHBIMHM TpyHIIaMH
JAHHBIX. ODTH OIIMHK HACTPAMBAIOTCA TPH CO3JAaHUU IMyna JHOO MPU pacCHIMPEHUU
KoH(puryparuu (B 3aBUCIMOCTH OT BO3MOXXHOCTEH peaTnu3aiivm).

SLOG (Separate Intent Log) — yckopenue cuaxponnoit 3amucu (SLOG).
BrizeneHHOE yCTPOMCTBO ISl )KypHaJIa ONepaluii CUHXPOHHOU 3anucu. [lpu Hanmnuuum
SLOG moaTBep >KIeHUE CHHXPOHHOM 3aMuCH KIUEHTY MPOUCXOIHT mocie (ukcanuu
JNAHHBIX B JKypHaje, a 3aTeM JaHHbIE MEePEeHOCATCS B OCHOBHOM MaccuB. Ha3znauenwue:
YCKOpPEHHE CHHXPOHHBIX 3amucedd (Hampumep, mpu NFS ¢ sync, iSCSI mpu
OTpeNIeNEHABIX  peXuMmax, 0a3ax JaHHBIX). TpeboBaHUSA: MPEATOUYTHUTEIHHO
HCIIOJIb30BaTh OBICTPBIE M HAIEKHBIE HAKOMUTENH € 3allUTOi OT notepu nutanus (PLP),
TaK KakK >KypHall y4aCTBYEeT B COXPAHHOCTH MOATBEPKAEHHBIX omnepanui. 3aMevyaHue:

SLOG He yCKOpsSeT aCHHXPOHHBIE 3aMMCU U HE YBEIUYUBAET CKOPOCTh YTEHHUS.
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L2ARC — L2ARC nns yckopenust yteHusl. J{OMOJIHUTENbHBIN YypOBEHb K3IIa
yreHus: Ha SSD/NVMe, pacuupsoniuii Bo3MoxxHoCcTH oniepatuBHoro kamia (ARC) npu
nedurute RAM unu npu 60sbiioM paboueM HaOope JaHHbIX. HazHaueHue: moBhIIIIEHHE
MPOU3BOJUTEILHOCTA YTEHUST TIPU TMOBTOPAIONIUMXCS OOpalleHUusX K JaHHBIM.
Ocobennoctu: L2ARC He siBnsieTCs 4acThlO OTKa30yCTOWYMBOCTHU IyJia; MPU OTKAa3e
K3LI-yCTPOMCTBA TaHHbBIE HE TEPSIIOTCS, HO BPEMEHHO CHMKAETCS MIPOU3BOJIUTEIBLHOCTD
710 BOCCTAHOBJICHUS KALIA.

Special vdev — BbieneHHBIE JUCKK IS MeTadaHHBIX (special vdev).
[TpumensieTcs 1y1s pa3MelieHust MeTaaHHbIX (aisIoBON CUCTEMBI (a MpU ONpeeaEHHBIX
HACTPOMKaX — M HEOOJbIINX OJOKOB JIaHHBIX) HAa OBICTPBIX HaKoNuUTENsIX. HazHaueHue:
YCKOpPEHHUE oTepalnii, 3aBI3aHHbIX Ha MeTafaHHbIe (paboTa ¢ OOJIbIINM YUCIOM (DaitioB,
KaTajoru, CIIMCKH, onepanuu co3nanus/yaanenus ). Kputuunocts: special vdev siBnsiercs
YacThlO IMyJa; €ro OTKa3 MOXKET NMPHUBECTH K HeJocTymHocTH myina. Ilostomy Takue
YCTPOUCTBA JOJDKHBI OBITh HAJAEKHBIMU U OOBIYHO OPTaHHU3YIOTCS C HU30BITOYHOCTHIO
(Hampumep, mirror).

Dedup — Tabnuma aenyruMkanuu. BrirouaeT AeqyIUIMKAIMIO JaHHBIX, MPH
KOTOpPO#l OAMHAKOBbIE OJIOKM NTaHHBIX XPaHATCS B OAHOM dK3eMmruisipe. s paboTsl
TeAyTUIMKAIUA UCTIoNb3yeTcs Tabnuna nexyrmmmkanuu (DDT). Haznauenue: skoHOMUS
NPOCTPAHCTBA TPHU BBICOKOW J0Jie¢ TMOBTOPSIOIMIUXCS JAaHHBIX (HAIpUMEp, TUIOBBIC
oOpa3zsl BM, pesepBHble KOmuu ¢ OOJBIIMM KOJIHYECTBOM 1yOnei). OrpaHuyeHus:
JIeAYTUTMKALUS TpeOyeT 3HAUUTENbHBIX PeCypcoB (IIPEX]Ie BCETO OMEPATUBHON MaMSITH)
U MOXET CHWXaThb MPOU3BOJUTEIBHOCTh. PEKOMEHIyeTCs MPUMEHSTh TOJBKO IpHU
000CHOBaHHOW HEOOXOAMMOCTH U MOCJIE OIEHKH HAarPYy3KH.

Hot-Spare — PesepBubie aucku nsi ObICTpOil 3aMeHBl. Pe3epBHBIN ANCK,
KOTOPBbI MOXET ObITh aBTOMAaTHYECKHM (WM 10 KOMaHJE aJMHUHUCTPATOpA)
3a/IeiICTBOBaH MpH OTKa3e JucKa B MaccuBe. Ha3HaueHue: cokpallleHue BpEMEHU
HaxOXJICHUsl MyJia B JIETPAAUPOBAHHOM COCTOSIHUM 3a CUET ONEpPaTUBHOW MOJAMEHBI
OTKa3aBIlIero AUcKa Ha pe3epBHbIil. OcobenHocTu: Hot-Spare He yBennuuBaeT Moye3Hyo

€MKOCTb IIyJja, TaK KaK HaXOAUTCA B pE3CPBC 1O MOMCHTA HMCII0JIb30BaAHMA.
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4.4.2 Co3nanue myJia
[lepeitns Ha Bkaaaky ZFS, mosiBUTCS BO3MOXKHOCTH co3AaTh myil. [lpu Haxxatuu

Ha KHOIKY «Co3/1anue myna» (CM. pUCYHOK 27) OTKPOETCSI COOTBETCTBYIOIIEE OKHO.

s SpaceSAN

ZFS
& Hardware

of iscst

o«§ FC

& NFS

4’:5 Replication

&% Network

Pucynok 2 — Bknaaka ZFS

OcyliecTBIIsieTcs IepeXo/1 Ha BKIIAJKY CO3aHus Myia (CM. pUCYHOK 3).

IS
S
S
2 CospaHue nyna ®
=
S
= Pool name 1
BbiGop MaTpMUBI U CrieLManbHBIX rpynn 2
Kateropus

é BuiGepuTe kaTeropnio
=
)
%
g HocTynHele gUCKK 3 CKoHOUrypMpoBaHHbIe rpynnel
S

mpathk

1.82TB
o mpathq
= 1.82TB
<
§ mpathr
§ 1.82TB
3
Q mpathm

1.82TB

mpathp

1.82TB
I~ mpathn
g
)
=
S
S
S Pucynok 3 — Co3nanue myina
<
)
=
=] Jlucm
g
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IToon. u dama

Unes. Ne 0yon.

Bszam. une. Ne

IToon. u oama

Hne. Ne noon.

Jlns Hayana HEOOXOIMMO JaTh Ha3BaHWE Oyayiiemy myny (CM PUCYHOK 28,

obnactsb 1).

Hanee agmuuuctparop BeiOupaer tun RAID B 6510ke BbIOOpa KOH(UTrypauuu

XpaHeHus (cM. pucyHok 28, obnacts 2). [locne BeiOOpa oToOpakaeTcsi OKHO CO CIIUCKOM

noctynHeiX TUoB RAID, onpenensomux cxeMy Opraii3aliy 1aHHbIX U U30bITOYHOCTH

(cM. pucyHok 29).

s SpaceSAN

Coapanue nyna

) Hardware
PoolD

of iscsl

o8 FC Bei6op MaTPMUBI M CReLMankHLIX rpyNn

&% NFS

BsiBepuTe KaTeropuio
= Replication

RAID
&% Network
RAID-Z

Ci
& settings { ARAD KOHGUIrypHpPOBaHHBIe rpynnb!

Cheymanshsie

mpathc

mpatho

mpathw

mpathp

mpathj

Pucynok 4 — Bri6op kareropun

ITocne BeIOOpa THma RAID

oToOpakaercs

OKHO BBIOOpa  YpOBHSA

OTKa30yCTOMYMBOCTH, B KOTOPOM 3a1aETCA JOIYCTUMOE KOJIMYECTBO OJHOBPEMEHHBIX

OTKa30B JUCKOB 0€3 MOTepH aHHBIX (CM. pucyHoK 30).
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= SpaceSAN

B Hardware
=]

of iscsl

<5 FC

& NFS

> Replication
&2 Network

83 Settings

Coszpaxue nyna

BbiGOp MaTpHLBI W CeUManbHLIX rpynn

RAID-Z

AocTynHbie gUCKA

mpathy

mpathc

mpatho

mpathw
mpathp

mpath]

BhifepTE MATPULLY WNM ONLMIC
RAID-Z - Ok ik nopy
YeTHOCTL (0TKa3 1)
RAID-72 - [lsa aucka nop,
“eTHoCTs (oTkas 2)
RAID-Z3 - Tpw fMck niop
“eTHOCTL (0Tkaa 3)

Pucynok 30 — Bei6op mMatpuiisl/onimu

bMpoBaHHsie rpynnsi

[Tocne BrIOOpa HEOOXOIUMOM M3OBITOYHOCTH, HEOOXOJIUMO HAXATHEM KHOIIKU

«Bp1OpaTh» 106aBUTH MACCHUB.

Jlanee rpu Ha)KaTUX HA COOTBETCTBYIOIIYIO MKOHKY (cM. pucyHoKk 31, o0macts 1)

ITOABUTCA BO3MOKHOCTD I[O6aBJISITL JUCKH B MAaCCHUB.

§ HdocTynHele AUCKK CKoH¢MrypupoBaHHbIe rpynnsl
)
2 mpathv s RAID-22-0 v @
§ 1,:\': 1|:|
Q mpathe

1.75TB

mpatho
~ mpathw ssD
° 1.75TB
&
% mpathp ssD
'\E" 1.75TB
N mpathj ssD
%
¢ Pucynok 31 — ®opmupoBanue mymna
S
3
3
Q o

I/IHI[I/IKaHI/IH MaccuBa HU3MCHUTCA Ha 3CJICHBIM W IIOABUTCA BO3MOXKHOCTH
T00aBJISITh TUCKU B (POPMUPYEMBIH ITyIT (CM. PHCYHOK 32).
g
<
= RAID-22- 0 v W
g
=
Pucynok 32 — OtkpsiTHE TyNIa
e
N
=] Jlucm
g
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IToon. u dama

Unes. Ne 0yon.

Bszam. une. Ne

IToon. u oama

Hne. Ne noon.

Hanee HeoOXxoquMO A00AaBUTHh HY)KHOE KOJMYECTBO JMCKOB B NyJ Ha)KaTUEM

JIKM (cM. pucyHok 33).

CKOH}UrypupoBaHHbie rpynnki

RAID-Z2 -6

mpathv
mpathe
mpatho
mpathw
mpathp

mpathj

SSD

SSD

SSD

SSD

SSD

SSD

1.75TB

1.75TB

1.75TB

1.75TB

1.75TB

1.75TB

Pucynox 33

— BriOpanHblie nucku

HpellyCMOTpeHa BO3MOXHOCTbD 2106aBI/ITB AOIIOJTHUTCIIBHBIC OIIIHUH K ITYJTY (CM.

pucyHoK 29), eciu BbIOpaTh crienuanbabie MaTpuilbl. Pacumpennsie onmuu (VDEV) —

ITO3BOJIAIOT ,IIO6I/ITI>CH ITOBBIIICHU S 3(1)(1)€KTI/IBHOCTI/I HCIIOJIB30BAHMA 11YJIa (CM. PUCYHOK

34).

st SpaceSAN

& Hardware
=

of iscsl

o FC

& NFS

2 Replication

&% Network

3 Settings

Cospakue nyna

BeiGOp MaTPHLbI M CNeyHanbHbIX T|
Cneypanchbie

AocTynHele AUCKK

mpathu

mpathz

oo
2

BoibepuTe MaTRHLY HAM ONUMIo
Log - YCKOPEHHWE CHHXPOHHOMR
sanucu (SLOG)

Cache - LZARC A% yeKopeHia
uTenun

Metadata - Bugenenrbie QMCKi
ANR METARAHHBIX

Dedup - Tabnuua
AeAYNMKaLKM

Hot-Spare - PesepeHbie QMCKA
AR BICTROR 3aMeHb!

mpathq

MPOBaHHbIE rPYNNbI

6

thy

jthe

itho

mpathx

mpatht

mpathf

Pucynok 34 — PacmmpenHbie onmun
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IToon. u dama

Unes. Ne 0yon.

Bzam. une. Ne

Ioon. u oama

Hne. Ne noon.

[Ipu BbIOOpE HYXHBIX ONUUN MOSBUTCS JOMOJHUTENbHBIA pa3iel B OKHE

co3manus mysia. HeoOxoaumo BbIOpaTh HY)KHOE KOJUYECTBO JUCKOB (CM. PUCYHOK 35).

Mo>kHO BbIOMpATh BCE TPEOYEMBIE OILIUU.

CKOHpUMrypmpoBaHHbIe rpynnei

RAID-Z2-6 v o

Log Mirror - 3 A~ [
mpathu SSD 1.75TB
mpathz SSD 1.75TB
mpatht SSD 1.75TB

Hot-Spare - 3 A~ o
mpathf SSD 1.75TB
mpathk SSD 1.75TB
mpathy SSD 1.75TB

Pucynok 35 — JlonoaHUTENbHBIN pa3ien

[locnennuM 1arom OyIEeT HEMOCPEACTBEHHOE co3fgaHue myna. s 3Toro
HEOOXO0JMMO Ha)KaTh Ha COOTBETCTBYIOIIYIO KHONIKY (CM. pucyHOK 28, 00iacTh 4).

[Tocne ycnemHoro 3aBepuieHus MPEAbIIYIIUX 3TANOB HOSIBUTCS MYJ HA TIIaBHOM
sKpaHe BKIagku ZFS, TyT MOXKHO YBHIIETh 00bEM ITyJia, TAKXKE [ITKajia HAIIOJIHEHHOCTH B
cilydae, €CJIM y MyJia €CTh OIMOKH MOSBUTCS COOOIIEHHUE, MPU HAaXKaTUU Ha KOTOPOE,

Oynet nepexon Ha Bkiaaky «CepBuc» (cM. prucyHok 36).

e pool to continue functioning in a degraded

t= @) e pEGRADED

test_gen2
8 restgenz. @) -« onume

Pucynox 36 — ITyner ZFS

4.4.3 Hactpoiiku nyJa
Jlns paboThl € MyJlIOM CclelyeT MepedTH B €ro HAacTPONKH, HaXaB Ha

COOTBETCTBYIOIIYIO KHOIIKY (CM. PUCYHOK 37, 00acTh 1).
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IToon. u dama

Unes. Ne 0yon.

Bzam. une. Ne

Ioon. u oama

g genesis One or more devices are faulted in response to persistent errors. Sufficient replicas exist for the pool to continue functioning in a degraded
6.89T8

i + & ® k= D ® DEGRADED

Bcero

823.92GB nerionsaosato / 6.08T8 ceobonHo

B tesigen2 + ® & @ «onune

Pucynok 37 — HacTtpoiiku myna

B JaHHOM pa3acyic €CTh BO3MOXKXHOCTL IPOCMATPUBATD UJINU U3MCHATD ITApaMCTPhI

nyna (cMm. pucyHok 38). [TonpoOHee 0 HaCTpoMKax mysa onucaHo B myHkTe 4.13.

| zfs / PoolO / options
recordsize

o=
Onummn
checksum on

& Pacwuputs nyn

oo compression on (1z4)
o~ 3ameHa puckos

S Jlorwnyna atime on

ﬁ Cepsuc
exec on
readonly off
snapdir hidden
aclmode discard

copies 1

casesensitivity sensitive

dedup off

sync standard

Pucynok 38 — Ilapamerps myna

4.4.4 PacmimpeHue myJia
Ha Bxmanke pacmmpeHus myia MOKHO YBEIHMYHUTHh KOJUYECTBO JUCKOB B ITyJie
1100 100aBUTH MAaCCUB K ITyITy. [lepeMecTUuTh HyKHBIC JIUCKH B IOTHICCKYFO TpymiTy (CM.
pucyHok 39) uiam HakaTh Ha COOTBETCTBYIONIYIO KHOMKY (cM. pucyHok 31, obmacte 1)

npocThiM Haxkatrem JIKM.

Jlucm
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IToon. u dama

Unes. Ne 0yon.

jo

Bzawm. uns.

Ioon. u oama

Hne. Ne noon.

] zfs [ PoolO / extend

BbI60p MaTpULbI M CreYUanbHbIX FPYn
%5 Onuwm

Kateropus
Pacwuputs nyn

5" 3ameHa guCKoB

ESRE [loCTyNHblE AUCKU CKOHOUrypUpoBaHHbIE rpynnbi

ﬂ Cepsuc

mpathc raidz2-0- 6
3.49T8

12cache - 1
mpathd

3.49T8B

RAID-Z-4

mpathe | mpathh

3.49T8

| mpathg

mpathf ‘ mpatho

3.49TB

| mpathl

mpathi
1.82T8

Pucynok 39 — Pacmupenue myna

4,45 3amMeHa AuUcCKa B MyJie

[MpeaycMoTpeHa BO3MOXKHOCTH 3aMCHHUTh JTUCK B IyJie Ha CBOOOAHBIH (CM.

pucynok Error! Reference source not found.).

|/ zfs / PoolO / replace 3aMeHa gUCKOB

5 Onuvmn

B Pacwumputs nyn mpathk raidz2-0 - 6
1.82T8

£
el

mpathq
= Joru nyna Ry

ﬁ Cepsuc mpathd

3.4978

mpathh
1.82TB

mpathe

3.49TB

mpatho
1.82TB

mpathf

3.49TB

mpathl
1.82TB

mpathi
1.82TB

Pucynok 40 — 3ameHa quckoB

AocTynHele gUcKu CKOHMUrypupoBaHHbIe rpynnbl

3ameHnTs

,HJIH BBIIIOJIHCHWA 3aMCHBI aIAMHWHHCTPATOP BI)I6I/IpaeT HeHCHpaBHBIﬁ JUCK B

IIpaBOM CIIMCKEC, IIOCJIC YE€Tro BBI6I/IpaeT JUCK OJIs1 3aMCHBbI B JICBOM CIIMCKC H

Hsm.| Jlucm Ne ooxym. Ioon. Jama
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IToon. u dama

Unes. Ne 0yon.

Bszam. une. Ne

Ioon. u oama

Hne. Ne noon.

MOATBEPKIACT IEUCTBUE HAXKATUEM KHOMKHU «3aMeHuTh». [Ipu BeIOOpE AKMCKa B JIEBOM
CIIUCKE OH MOJICBeUMBAETCA 3e€JEHBIM I[BeTOM. [Ipu BbIOOpE NHCKa B MPABOM CHHUCKE
otoOpaxaeTcsi nHOpMaIMs O TOM, KaKOM JUCK MOJJICKUT 3aMEHE U KaKUM JIUCKOM OH

Oynet 3ameHEH. (cM. pucyHoK 41)

[ zfs | PoolO / replace 3ameHa gucKoB

5 Onwm AocTynHbie Auckn CKoHMrypupoBaHHbie rpynnbl
& Pacumputs nyn mpathq ss0 raidz2-0- 6
18278

&5 3amena guckos mpathg
s0

mpathd
== Jloru nyna 3.49TB mpathc
mpathr
&2 Cepauc —

1.82TB

mpathm

mpathp
mpathe
4978

mpathn

12cache -1
mpatho

1.82TB

mpathf
3.49T8

mpathl
18218

mpathi
18278

Pucynok 41 — 3amena aucka B myJje

4.4.5 Jloru myJia

B pazgene «Jloru mymna» otoOpakaeTcs KypHal ONeEpaluid, CBA3aHHBIX C
BBIOpAHHBIM MYJIOM (CM. pUCYHOK 42). B sKypHalie npeacraBieHbpl KOMaH/Ibl U JSHCTBUS,
BBINIOJIHSIEMBIE HAJ| ITyJIOM, a TAK)KE BPEMS UX BBITTOJIHEHUS.

OtoOpakeHHe >XKypHajla peajM30BaHO B BUJE CIIUCKA 3alUCEH, COIEpKallux
KOMAaH/Ibl YIIPABJIEHHUS IIYJIOM U COIYTCTBYIOIIKE ornepanuu. Kaxxnas 3anuch BKIOYAET
TEKCT KOMaH/Ibl U OTMETKY BPEMEHHU €€ BBITIOJHECHUS.

Jnst  akTyanuzanmud  OTOOpakaeMbIX  JaHHBIX — MPEIyCMOTpPEHa  KHOIKA
«OOHOBUTDY, TO3BOJIAIONIAS 3arPY3UTh MOCIEIHUE 3aMKCU KypHana. Takxke AOCTymHA
kHomKa «CkadaTh TONHBIN log aiim», mpemHa3sHaueHHAs [JIs BBITPY3KH TOJTHOTO
KypHasa ornepanuil B (haii A MociIeayonero anaansa.

B mpaBoit wactu mnTepdeiica moctyneHn mapamerp «KomwdecTBo mociemHHX
JIOTOB», TO3BOJISIIONIMHN 3a7aTh YHMCJIO OTOOpa)kKaeMbIX 3amuceil xypHana. M3MeHeHue

JaHHOI'O ImapamMeTpa BIMACT HA 00BEM BbBIBOANMBIX JAaHHBIX.
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IToon. u dama

Unes. Ne 0yon.

jo

Bzawm. uns.

Ioon. u oama

Hne. Ne noon.

XKypHan wucnonb3dyeTcss [ MOHUTOPUHIA COCTOSHMS ITyJla, aHalu3a

BBIINMTOJIHCHHBIX onepaunﬁ H JUAarHOCTHUKH BO3MOKHBIX OIITHOOK.

Onumm zpool create poolaul -o altroot=/zfs -o failmode=continue -o autoreplace=on /dev/mapper/mpathb /dev/mapper/mpathi spare /dev/mapper/mpaths 16:49 21.04.2026
zfs create -0 encryption=aes-256-gcm -0 keyformat=passphrase -o keylocation=prompt poolaul/enc_d01 10:23 22.04.2026

PacwapuTe nyn zfs unload-key poolaul/enc_d01 10:23 22.04.2026

zfs load-key poolaul/enc_d01 10:23 22.04.2026

#fs create -0 encryption=aes-256-gcm -0 keyformat=raw -o keylocation=file:///opt/spacesan_keys/poolaulenc_d02.key poolaul/enc_d02 10:24 22.04.2026

zfs unload-key poolaul/enc_d02 10:24 22.04.2026

2fs load-key poolaul/enc_d02 10:24 22.04.2026
Jloru nyna zfs create -o encryption=aes-256-gcm -o keyformat=hex -o keylocation=file:///opt/spacesan_keys/poolaulenc_d03.key poolaul/enc_d03 10:25 22.04.2026

zfs unload-key poolaul/enc_d03 10:25 22.04.2026
ﬁ Cepsuc zfs load-key poolaul/enc_d03 10:25 22.04.2026
zfs unload-key poolaul/enc_d03 10:25 22.04.2026
zfs load-key poolaul/enc_d03 10:26 22.04.2026
2fs create -s -V 195312500K -o volblocksize=16K -o keylocation=file:///opt/spacesan_keys/poolaulenc v01.key -o keyformat=raw -o encryption=aes-256-  10:26
gcm poolaul/enc_v01 22.04.2026
zfs unload-key poolaul/enc_v01 10:27 22.04.2026
zfs load-key poolaul/enc_v01 10:27 22.04.2026
2fs create -s -V 195312500K -o volblocksize=16K -o keylocation=file:///opt/spacesan_keys/poolaulenc v02key -o keyformat=hex -o encryption=aes-256-  10:28
gcm poolaul/enc_v02 22.04.2026
zfs unload-key poolaul/enc_v02 10:28 22.04.2026
zfs load-key poolaul/enc_v02 10:29 22.04.2026
2fs create -s -V 200000000 -o volblocksize=16K -o keylocation=prompt -0 keyformat=passphrase -o encryption=aes-256-gcm poolaulfenc_v3 10:29 22.04.2026
zfs unload-key peolaul/enc_v3 10:30 22.04.2026
2fs load-key poolaul/enc_v3 10:30 22.04.2026
zfs set volsize=200M poolaul/enc_v3 10:33 22.04.2026
zfs set volsize=200G poolaul/enc_v3 10:34 22.04.2026
zpool import poolaul -o altroot=/zfs -f -d /dev/mapper 12:48 22.04.2026
zpool import poolaul -o altroot=/zfs -f -d /dev/mapper 12:58 22.04.2026
zpool import poolaul -o altroot=/zfs -f -d /dev/mapper 13:17 22.04.2026
zpool import poolaul -o altroot=/zfs -f -d /dev/mapper 13:26 22.04.2026
zpool import poolaul -0 altroot=/zfs -f -d /dev/mapper 13:46 22.04.2026
f
f
f
f

* 3amena guckos

zpool import poolaul -o altroot=/zfs -f -d /dev/mapper 13:52 22.04.2026
zpool import poolaul -o altroot=/zfs -f -d /dev/mapper 14:14 22.04.2026
zpool import poolaul -o altroot=/zfs -f -d /dev/mapper 14:48 22.04.2026
-d /dev/mapper 14:58 22.04.2026
4oy /annor 1500 00 00 0000

zpool import poolaul -o altroot=/zfs -

Pucynok 42 — Jloru nyna

4.4.6 Pa3nes cepBuUC

Pasmen «CepBuc» mpemHa3HaueH /Ui BBHIMIOJTHEHHS OOCITY)KHWBAaIOIIUX |
aJIMHHHACTPATUBHBIX OIepaIuii Haj mynoM XpaHeHus (cM. pucyHok 43). B manHOM
paszene JOCTYIHBI cleAyroniue (yHKIWU: OYHMCTKa CTaryca IIyJia, IpOBepKa

LIEJIOCTHOCTH 11yJIa, YIAJICHUE I1yJIa U CTaTyC CKaHUPOBAHUS.
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/ zfs [ test_gen2 / service OumcTia cTatyca nyna

CEpOoCUTL TEKYLLMIA CTaTyC nyna (OWMBKK, CoBLITKS). OnepaLus He BIMSET Ha faHHbIe, HO OYUCTUT MCTOPWIO OLUMBOK 10 CRefyIoLLei NPOBEpKI

% onum =

PacwmpnTs nyn
8 z U MNpoBepka yenocTHocTH (serub)

& 3amena auckos 3anycKaeT NOHNYIO NPOBEPKY LENOCTHOCTH AaHHEIX B Nyie. SCrub UMTaeT BCe B/0KM U SBTOMATUMECKY CTPABNAET OBHAPYKEHHbIE OLMBKY € UCTIONB30BAHMEM

M36LITOYHONTW.

Ypanenue nyna

YaaneHue nyna HEOBPATUMO W NPMBEAET K NOTEPE BCEX AaHHbIX Ha HEM. Mepen BLINONHEHNEM ONEPaLII YBEAWTECH, YTO Y BAC ECTb aKTYarbHaA Pe3epaHas Konus

CraTyc cKaHMpoBaHua
scrub repaired OB in 01:42:17 with O errors on Thu Feb 5 12:07:17 2026

Pucynox 43 — Pazgen «cepBuc»

OYHKIMS OYMCTKU CTaTyca IyJia MUCIOJIB3YeTCsS B Clydae, €CJId Ha OJHOM WJIN
HECKOJIbKUX JIUCKaxX ObLIM 3apUKCUPOBAHBI OIMTMOKM YTCHHS WJIM 3alUCH (CM. PUCYHOK
44). Jlannas omepalsi Mo3BOJSIET COPOCUTh CTATyC OMIMOOK MOCHe MX YCTpaHECHHS.

Hepez: BBIIIOJJTHCHUCM OYHUCTKU PCKOMCHAYCTCA IIPOBCPUTH COCTOAHHUC ITHCKOB Ha

IS
E ucnpaBHOCTh. Ecnm mocie Oo4YMCTKM [UCK MpoJoJbKaeT paboTaTh € OMMOKaMH,
N
§ PEKOMEHIYeTCsl 3aMEHUTh €r0 Ha UCTIPABHBII.
@ Cratyc oumwen
§
N OuMcTKa cTaTyca nyna
é C6pocuTh TEKYILLMIA cTaTyC Nyna (OWWBKK, coBbiTus). ONepauma He BAMAST Ha AaHHLIE, HO OYMCTUT UCTOPMIC OLUIMBOK A0 CNeAyIoLLER MPOBEPKM.
£
= Pucynok 44 — QuucTKa cTaTyca mysa
=
N
3
< B pazgene «CepBuc» I0CTynmHa BO3MOKHOCTh 3aIlyCKa MPOBEPKH IEJIOCTHOCTH
myna (scrub) (cM. pucyHok 45). B xone gaHHON omeparuu cucTeMa MoCleI0BaTeIHHO
S MPOXOJIUT TI0O BCEM JAHHBIM B ITyJI€ U MPOBEPSET BO3MOKHOCTh YTEHHUS BCEX OJIOKOB
)
N
S naHHbIX. [I[poBepka BBIMOIHSIETCS C MUHUMAaIbHBIM IPUOPUTETOM BBOJIa-BbIBOJIA, YTOOBI
=
He 0JIOKMPOBATH OOBIUHYIO pabOTy CUCTEMBI, OHAKO B MPOLIECCE BBIOTHEHUS ONepanus
=
g
% Jlucm
S 46
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MOXCET HCTATHUBHO BJIMATH Ha IMPOHU3BOAUTCIIBHOCTD. HpI/I 9TOM JAaHHBIC ITyJiIa OCTAIOTCA

AOCTYIIHBIMH IJII UCITOJIB30BaHMA HA NPOTAKCHUN BCEU ITPOBCPKH.

Mpoeepka uenoctHocTH (scrub)

3anyckaeT NoHNYo NpoBepKY LENOCTHOCTH AaHHLIX B Nyae. Scrub YMTaeT Bce BNOKM M aBTOMaTUYECKK McnpaBnaeT obHapyXeHHbIe OLWWBKK ¢ MCNONb30BaHKeM
M3BbLITOYHOYTH.

Pucynok 45 — OuuncTka craryca myna

Jnst  ynaneHus Tmyla TOpeaycMOTpeHa OTAeNibHas omnepanus, Tpedyromas
0053aTENIbHOTO TOJATBEPXKACHUS (CM. pUCYHOK 46). B 1memsx mnpeaoTBpauieHus
CIIy4aitHOro yJjaneHusi He0OOXOJMMO BBECTU KOJI MTOATBEPKIACHUS.

Ypanenwe nyna

YnaneHwe nyna HeobpaTvMo U NpWBEdeT K NoTepe BCeX AaHHbIX Ha HEM. [lepeq BbINONHEHWEM onepauuK ybequTech, YTO Y Bac eCTb aKTyanbHan pe3epBHas Konus.

Mepen yaaneHwem myn fom«eH 6biTe Pa3aMOHTWPOBaH, Bce wapuHrn (NFS/SMB/iSCSI) ocTaHoBNEHS, 3 330aHWA PENIMKALMK OTKITKOHEHB|

a7aW a7aW

foATScpAT:

Pucynok 46 — YV nanenue nyna

3
E [lepen BBITIOTHEHUEM OMEpAIUU YAAICHHUS MY/ JOJDKEH OBITh Pa3MOHTHPOBAH.
3
§ Bce cBsi3aHHbBIE C IyJIOM CEPBUCHI U pecypchl, BKitovas cereBbie mapuHru (NFS, SMB,

1SCSI), nomxHbI OBITH OCTAHOBJICHBI, a 3aJaHUs PEIUIMKAIMd — OTKIo4YeHBI. [locie
gy BBITIOJIHCHUS YKA3aHHBIX YCIOBUH M TOATBEPKICHHS OINEpaIMH Iy OyJIeT MOJIHOCTHIO
S
=~
S oo .
= YaJIEH BMECTE CO BCEMU COJIEPKALIUMUCSA B HEM JaHHBIMU.
)
T
S [Tyakr «Crtartyc CKaHMpPOBaHUSA» OTOOpakaeT IUAarHOCTHUYECKHE COOOIICHUS
N ZFS, BKItoYaroniue: AaTy MOCJIENIHEH MPOBEPKU IEIOCTHOCTH, BBISBICHHBIE OIIMOKH
©
§ V)
: MyJla U TEeKYIIH Mporpecc Oomepaluyd MUTpPAlUU JaHHBIX IMPU 3aMEHE JucKa (CM.
<

pUCYHOK 47).
N Health
E One or more devices is currently being resilvered. The pool will continue to function, possibly in a degraded state
= OeiicTeun
,§ Wait for the resilver to complete.
S
= CraTtyc cKaHMpoBaHWA

resilver in progress since Thu Feb 514:55:58 2026 31.4G [ 779G scanned at 7.85G/s, OB [ 777G issued OB resilvered, 0.00% done, no estimated completion time
0.00%
S
2
=] Jlucm
g
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Unes. Ne 0yon.

Bzam. une. Ne

Ioon. u oama

Hne. Ne noon.

Pucynok 47 — CtaTyc cKaHUpOBaHHMS

4.4.7 AMDIOPT M 3KCHOPT IyJia
[Ipu Ha>kaTUK HA COOTBETCTBYIOLIMH MEPEKII0YATENb, BbIICIIEHHBIN paMKoi (CM.

pucyHOK 48) ecTh BO3MOKHOCTh UMIIOPTHPOBATH/9KCIIOPTHPOBATH Y.

Booess t 8 0 & @) o

823.926B ncnonsaosaro / 6.08TB caobopHo

Pucynok 48 — mnopt/akcnopt myna

4.4.8 O0HOBJIEHHE BEPCHHU MyJIa
B cnydae oOGHOBieHuss 10 HOBOW Bepcun ZFS ecTh BO3MOXKHOCTH OOHOBHUTH
BEPCHIO ITyJia Ha)KaTUEM Ha COOTBETCTBYIOIIYIO KHOTIKY. B ciydae ecnu myi akTyaabHOU

BEPCHH, TO KHOIKA OyJeT HeaKTUBHOM (CM. pucyHOK 49).

Egoee +]@8[0] e @ o

823.92GB vcnonb3osato / 6.08TB ceobonHo

Pucynox 49 — O6HOBNIEHUE BEpCUU TTyJia

4.4.9 Cniucok 1MCKOB IyJia
[Ipyn HaxaTHM HA COOTBETCTBYIOIIYIO KHOIKY OTKPBIBACTCS OKHO CO CITMCKOM

JMICKOB, UCIIOJIb3YEMBIX B TyJie (cM. pucyHOK 50).

genesis _——
Boemess + 8 ® (} * ONLINE

823.92GB vcnons3sosaro / 6.08TB ceobonHo

Pucynox 50 — OxHO mpOCcMOTpa JUCKOB, UCIIOIB3YEMBIX B ITyJIC

OTKpBIBaETCS OKHO, B KOTOPOM OTOOpakaeTcs HHGOPMAIIHS O AUCKAX, BXOISIINX
B COCTaB IyJia, YTO MO3BOJISIET MPOAHATU3UPOBATH KX COCTAB, COCTOSIHUE, POJIb B MYJiEe U

KOJIMYECTBO OIIMOOK (CM. prCYHOK 51).
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r
CrTpyKTypa nyna genesis X
mirror-0 - 2 ONLINE ~
mpathh  ONLINE SSD 3.49TB

mpathe ONLINE S5D  3.49TB

mirror-1- 2 ONLINE A~
mpathd ONLINE SSD 3.49TB

mpathf ONLINE 55D 3.49TB

Pucynok 51 — Criucok AUCKOB B COCTaBe myJia
4.4.10 Co3nanue Dataset/VVol
[Tpu HakaTHK Ha COOTBETCTBYIOIIYIO KHOIKY (CM. PUCYHOK 52) OTKPOETCSI OKHO

co3nanus dataset u vvol.

8 e B8 ® e ONLINE

Pucynok 52 — Knonka coznanus dataset/vvol

4.4.11 Datasets

ZFS datasets — 3To MomHBI W THOKHHA OpraHM3AllMOHHBIA HHCTPYMEHT,
MO3BOJISIIOIIMN JIETKO M OBICTPO CTPYKTYpUPOBaTh JaHHBIC, OTCIEKUBATH pa3Mep C
TEYCHHEM BpPEMEHU W JeliaTh pe3epBHBbIC KOmuu. BupTyanpHas QaiioBas cuctema
BHyTpHu myna ZFS, mo3Boisromas THOKO YIPaBIsSITh XPaHWIUIIEM, HACTPOHKAMH U
cHruMKamu (Snapshots). ZFS datasets moxosku Ha mmoapa3zessl B (paiioBoit cucreMe, HO ¢
YHUKQJIbHBIMU CBOWCTBAaMU M ympaBieHueM. HaOopbl NaHHBIX HCMIOIB3YIOTCA MJIS
MpPeIOCTaBICHUS TIepeiadn JaHHBIX 10 mpoTokoiaam NFS.

st co3manus Habopa JaHHBIX HEOOXOJAMMO HaXXaThb HA COOTBETCTBYIOIIYIO
KHOTIKY (CM. pUCYHOK 52) M B TIOSBHBIIIEMCSI OKHE BBECTH €ro OyjyIliee Ha3BaHue (CM.

pHUCYHOK 53).
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Co3zpaHue Dataset X

Filesystem
Filesystem name

hopmaT Kmoya

bes wwdpoeaHKa

Pucynok 53 — Co3znanue Habopa JTaHHBIX

-

ITocne ycnemHoro cozfanusi HaOOp AaHHBIX OyAeT OTOOpa)KaThCs B Iyse (CM.

pucynok Error! Reference source not found.).

8 2oaTE ncero + & ® & () © ONLINE
Filesystems
§ g Ee‘s:SiE‘W 96.00KB v:wr;eu H B SnapLhc:s DaLJ”qp Compor;swon Lol
% test2 6 0 on on
:. = filesystem 96.00KB ucnone3aosaHo / 6.09TB ceo60aHO Snapshots Dedup  Compression @] E
3
S
Pucynok 54 — HaGop naHHBIX
g VY kaxnporo Habopa JaHHBIX MPETYCMOTPEH HAOOp WHIUBUIYAIbHBIX CBOWCTB.
)
= o .
¢ Knomka goctynma k cBoicTBaM Habopa MaHHBIX OTOOpaxaeTcss B mHTepdeiice mocie
S
3arpy3ku HHGpopMauu o Habope JaHHBIX, YTO MOKET MOTPEOOBATH HEKOTOPOTO BPEMEHHU
z (cM. prCyHOK 55).
N
=
§ Boenest + & @ & @) conune
N
Filesystems
§ = tesifﬂ ‘JbD;KEvmnr;ec‘earsjl-w\ﬁcBDD:-um Snaplhuts D:;:qp Com:;smm E 8
)
= 6.09T8 scero on on
,§ o :és‘if”\ 96.00KB ncnonkzoaate / 6.09TB ceoGopHo Snapcl);hc:s Dedup  Compression &
S
Pucynok 55 — KHornka cBoMCTB HabOpa JaHHBIX
S
2
= Jlucm
g
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[locne HaxaTusi Ha YKa3aHHYIO KHOIIKY OTKPBIBAa€TCS OKHO CBOWCTB Habopa

JAHHBIX, B KOTOPOM OTOOpakKaroTCsl €ro mapameTpbl U HACTPOWKH (CM. PUCYHOK 56).

[lonpoOHee o HacTpoiikax onucaHo B myHKTe 4.13.

HacTtpoiiku genesis/bigdata

recordsize

checksum

compression

atime

exec

readonly

snapdir

aclmode

16K

on

on (1z4)

on

on

off

hidden

discard

Pucynok 56 — CpolicTBa Hab0pa TaHHBIX

2 4.4.12 BupryajbHble TOMA
2
£ ZFS Tarxke MOXKET CO3/1aBaTh JTUCKOBBIC YCTPOWCTBAa HA3bIBA€MbIC TOMAaMH
(VVol). BuptyanpHple TOMa MOTYT OBITH IOJIC3HBI IS 3allycKa JAPYrux (HopMaroB
= .o . .
g daiinoBeix cucreM moBepx ZFS, takux kak ISCSI m Fibre Channel. Jlns co3panus
N
3
& HEOOXOMMO BBECTH Ha3BaHUE OyayIIero ToMa, pa3Mep JAKcKa, 0JI0Ka U yKkazath (hopMar
JMCKA — TOHKHWH WJIM TOJICTBIA (CM. pUCYHOK 57).
s Thin provisioning — MeXaHW3M JHHAMHAYECKOTO BBIICICHUS (PU3NUICCKOTO
S
Je MPOCTPAHCTBA HA YCTPOMCTBE XpaHEHUs, MpH KOoTopoMm 00bEM ZVOL pesepBupyetcs
S
JIOTUYECKH, a (U3MuecKkue OJIOKW BBIACIAIOTCS 10 Mepe 3amucH JaHHbIX. JlaHHas
TEXHOJIOTHS T03BOJIIeT 3(PPEKTUBHO HCIOIB30BATh PECYPCHl XPAHHIIWIINA, WUCKIFOYAs
4
=
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MpeIBapUTEIbHOE BbIIEJIEHUE O0BEMA, COOTBETCTBYIOIIEIO 3asBICHHOMY pa3Mepy

ZVOL.

[Ipumeyanne — mnpu ucnonb3zoBaHuu thin provisioning pexKOMEHIyeTCs

MOHHUTOPUTH YPOBEHb 3aMOJIHEHUS (U3HYECKOro Iyja, IMOCKOIbKY MepernoIHeHNe

MIPUBOAUT K HenocTynHocT ZVOL.

CoapaHue Dataset

Vol name

Paamep

16KB
DopmaT KnKo4da

Bes wvdpoBaHms
ToHkwMi (thin provisioning)

Oa

{9 51

Volume

GB

OTE Bcero

2.51TB

Pucynok 57 — Co3nianue BUPTyaJIbHOTO TOMA

ITpu HEOOX0TUMOCTH 3a7€HCTBOBATh BECh JIOCTYIHBIN CBOOOHBIN 00BEM ITyJia

MIPUMEHSIETCS CTienaibHast QYHKINA, aKTUBHpYeMasi HakaTueM KHONKH «Vcroyib30BaTh

BeCh 00beM» (CM. pUCYHOK 58).
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Co3paHue Dataset X

Volume

VVol name

PaaMep [ 251

0 GB
0.00B mcnons3oeao / 2.50TB ceoBopHo  2.50TB Beero

16KB

QopmaT KnloYa

Bes wudpoeaHna

Tonkwmid (thin provisioning)

Oa

Pucynok 58 — Knonka «lcnosip30Bath BeCb 00beM»

[Toce ycrenHoro co3ianus ToMa, OH MOSBUTCS B myJie (CM. pUCyHOK 59).

IToon. u dama

Unes. Ne 0yon.

jo

Bzawm. uns.

Ioon. u oama

Hne. Ne noon.

g VVOL-NAMET e— 0 on on
volume 56.00KB nernonsaoeato [ 56.00KB ceoBopHo Snapshots Dedup Compression

«
volume 98.18GB ncnons3oeal

eddff 10.00T8 ecero 1 on on
8

/ 8.90T8 ceobogHo Snapshots Dedup Compression

=) test G74TB scero 4 on on
valume 56.00KB ucnonkzosaro [ 6.74TB ceoboaHo Snapshots Dedup Compression

s test_back 6.74TB BCero 5 on on
volume 19.40GB ucnons3osako | 6.72TB ceobogHo Snapshots Dedup Compression

Pucynok 59 — BuptyanbHbIii TOM

8w
@ W
@ W
@ oW

v BUPTYAJIbHBIX TOMOB TaK K€, KaK U Y Ha60p0B JaHHBIX €CCTb CBOM YHHUKAJILHBIC

cBoiicTBa (cM. pucyHok 60). ITogpoOHee 0 HacTpoMKax OMKUCAaHO B yHKTE 4.13.
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HacTtpoitku genesis/test_back X

volsize 6

compression

readonly

dedup

sync

snapdev

74T [4

on (1z4)

off

on

standard

hidden

Pucynok 60 — Oniiuu BUPTYaTbHOTO TOMA

YIIEU'IGHI/IG BUPTYAJIbHBIX TOMOB U Ha60pOB JaHHBIX OCYHICCTBIIACTCSA HAXKATUCM

Ha «KOP3UHY» (CM. puCyHOK 61).

Volumes
pr—
VVOL-NAME-T n
Bl e P @ | W
volume 56.00KB wcnor Compression
eddff n
8 volume 98.18GB ucnons3ol Compression 2|8
test 4 f n
8 @ | W
volume: 56.00KB ncnonal TB ceo6oaHo Snapshots Dedup  Compression
test_back 5 f n
8 . ; - @ | W
volume 19.40GB ucnonsac B cao6opmHo Snapshots Dedup  Compression —

Pucynok 61 — Y nanenue vvol/dataset

45 Fibre Channel

[lepeiing Ha Bkimagky Fibre Channel, mosiBuTcss BO3MOXXHOCTH HaAOJIONATh 3a

JOCTYITHBIMH IOPTaMHu (CM. pUCYHOK 62).
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seie SpaceSAN ( 0}

& Hardware
Bzrs
o iscsi

&% NFS

= Replication
&% Network

83 Settings

WOL cannection mapping

MNopr Craryc Cratyc nuHka CropocTe CrammcTvka

21:00:00:0e:le:e4:0¢:30 Online 16 Ghit (0]

21:00:00:0e:1e:e4:0c:31 Online 16 Gbit (0]

Pucynok 62 — Fibre Channel

B JaHHOM OKHC OTO6pa}Ka€TC$I cTaTryc (1)1/13I/IIICCKOFO COCAMHCHUS, €TO CKOPOCTH

M CTaTUCTHKA Nepeaun JaHHBIX (CM. pUCYHOK 63).

CraTucTuka 21:00:00:0e:1e:e4:0c:30/host15 »
[NpuHATO KagpoB: 8
MNepepnaHo Kagpos: n

I~

§ MpUHATO CUMBONOB: 190

: MepagHoO CMMBONOB: 236

§ OWwrboYHLIX KagpoB: 0
OwmnboyHbix CRC: 0
Choee coegUHEHMUR: 0

- [MponagaHuii CUrHanoge: 0

% MoTepb cuHxpoHM3aLmn (LIP): 0

§ Konwnuectso LIP: 0

T

< KonuyecTso NOS: 0
Dumped frames: 0

S [Mony4yeHHbIX 3anpocoB: 0

g OTnpaBneHHbLIX 3aNpocoB: 0

; Mony4eHHbIx MerabaiT: 0

= OTnpaeneHo MerabaiT: 0
CekyHp ¢ nocnegHero cbpoca: 881429

g

3 Pucynok 63 — OKHO CTaTHCTHKH ITOPTa

S

3

S

JIns akTMBauuu nopra cieayeT Haxath Ha Hero JIKM u nepexmtounTs non3yHOK
Ha aKTUBHOC COCTOAHHUC (CM. PUCYHOK 64)

S

2

=] Jlucm

E
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Mopt

21:00:00:0e:1e:e4:0c:30

21:00:00:0e:1e:e4:0c:31

Cratyc

a

CTaTyc NUHKa CkopocTs CraTucTUKa
@ Online 16 Gbit ®
Offline unknown ®

Pucynok 64 — AxtuBanus nopra

Jlanee HeoOxomaumo mepeiitn Ha Briagky «VVOL connection mapping» (cm.

pHCYHOK 65).

Volumes

genesis/VVOL-NAME-T

0x61f71...826b3

©

ssp() HDD(¥)
TonbKo ANA YTeHns

MopknioyeHne

@

genesis/test_back

NAA.ID: -

ssp(() HDD

TonbKo ANs YTeHun

MopknioueHre

genesis/test
NAA.ID: -

ssp(() HDD

ToNbKO ANR YTEHWMA

MopknioyeHe

genesis/eddff
NAA.ID: -

ssp(_) HDD

Tonbko ans yTeHus

MogknioueHie

Targets

Targets

VVOL connection mapping

Tpynnel

Pucynoxk 65 — Bxiaaka «VVOL connection mapping»

JlaHHOE OKHO pa3JeieH0 Ha TpU ceKuuu. B mepBoit cexuuu «Volumes»

otoOpaxatotcst BupTyanbhbie ToMa (VVol). Jlns Hadana paGoTbl He06X0AMMO BRIOpATh

tunt HocutTenss (SSD wimm HDD), yka3zarh pexkuM [OOCTyNa «TOJIBKO UYTEHHE» IpH

HEOOXOAMMOCTH W BBITIOJTHHUTH MOJAKITIOYCHHUE, HaXKaB COOTBETCTBYIONIYIO KHOIKY (CM.

pucyHok 66). Eciu Bce caenano npaBmiibHO mosButcs 1D.

genesis/test_back
Ox61ef0...2ad87 0

ssp ()

HDD (V)

TonbKo ANA Y4TeHWA
MogknioyeHne [ @

Pucynok 66 — Hacrpoiika u moaximouenue VVol
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Crnenyromas cexkuust «Targets» mpegHazHaueHa Al BbIOOpa TapreToB, 4epes
KOTOpbIe OYyJeT OCYIIECTBISATHCS IMpeaocTaBieHue BupTyainbHoro toma (VVol). B
JAHHOM CEKIIMU 0TOOpa)KaeTcsl NepeueHb JOCTYIHBIX 1EJIEBBIX OOBEKTOB.

[IpemycMoTpeHa BO3MOKHOCTH BBITIOTHEHHS TI100aIBHOTO MOAKII0YeHHs V' Vol
KO BCEM Tapreram C HCIIOJIb30BAHUEM COOTBETCTBYIOIIEH KHONKH. s HACTpOMKHU
VH/IMBHIYaJILHOTO MOJIKIIIOUEHUSI HEOOXOIMMO BHIOpATh KOHKPETHBIM TapreT B CIUCKE,
BBIOpaHHBIN TapreT MOACBEUNBACTCS, YTO YKAa3bIBAET HA €T0 aKTUBHOE cocTosiHue. [loce
BBIOOpa Taprera OTOOpa)KaeTCsl MOCIHEAHsS CEeKIUs, MpeAHa3HAuYeHHAs ISl HACTPONKHU

TPYII HOAKITIOUEHUH. (CM. pUCYHOK 67).

Targets

21:00:00:0e:1e:24:0¢:30 Global

21:00:00:0e:1e:e4:0c:31 Global

Pucynok 67 — Taprets

CrnenyromuM maroM BBINOJHSETCS HacTpoiika rpymnn. C MOMOIIbI0 KHOIKH
«Jlo6aBuTH» co3maércss HOoBas rpymma (cM. pUCyHOK 68, obmacts 1). Jlanee, ncrnonb3ys
COOTBETCTBYIOIIYIO KHOTKY, B TPYIIY M0OABISIIOTCS HHHUIIMATOPHI (CM. PUCYHOK 68,
obnacth 2). IIpu HE0OOXOAMMOCTU TPYIIY MOXKHO CKOMUPOBATH HA JIPYrOM TapreT C
nomoipio KHOnku «KommpoBath» (cM. pucyHok 68, obmacts 3). Ha 3aBepmraromem
ATare BBINOJHIETCS MOAKIIOUEHHE IPYIIbl K BHIOPAHHOMY TapreTy ¢ UCHOJIb30BaHUEM

KHOTIKH TTOJKITIOUEHU (CM. PUCYHOK 68, 00sacTh 4).

Jlucm

Hsm.| Jlucm Ne dokym. Ioon. Jama

57

Konuposan Dopmam A4




IToon. u dama

Unes. Ne 0yon.

Bszam. une. Ne

IToon. u oama

Mmn

VVOL YnpaeneHue
testl

Pucynox 68 — Hactpoiika rpymnmn

B 3daBCPHICHUC KOH(I)I/II‘ypaLII/II/I npeayCcCMoOTpCHa BO3MOKHOCTH COXPAHHUTb
BHECEHHBIC NU3MCHCHUA, YTOOBI OHH OBLIN IMPUMCHCHBI U COXPAHCHBI ITOCJIC IICPEC3aArpy3Ku
CUCTCMBI, a TAKIKC BBIIIOJIHUTH UX 3arpy3Ky € IIOMOIIbIO COOTBGTCTBYIOHIGIZ KHOIIKH (CM.

pHUCYHOK 69).

{J ObHoBWTL CoXpaHWTe M3MeHeHWA [l 3arpysvTb KOHMUIYpaLMio

Pucynok 69 — Coxpanenue u 3arpyska KOHQUTryparuu

AHajlornuHble JCHCTBUS HEOOXOIMMO BBIIOJHUTH CO BcemH moptamu Fibre

Channel.

4.6 iSCSI

[Ipu pabore c¢ mporokorom iSCSI wuHTepdelic ympaBieHHS BO MHOTOM
ananorundeH uarepdeiicy Fibre Channel. B nactosiimem pasnene mpuBefeHO ONMMcaHue
TOJIBKO T€X 3JIEMEHTOB M (DYHKIIMOHATHHBIX BO3MOYKHOCTEH, KOTOPHIE OTIMYAIOTCS OT
Fibre Channel u sBnsitotcst cnerubuyaasivu st iISCSI.

[Tpu ucnonp3oBanum mpotokosia iSCSI Bo Bkmaake «Targets» otobpakaercs
circok iISCSI-tapreroB ¢ ykazanuem ux IQN u Tekymiero cocrostaust (cM. pucyHok 70).
JItst KaXI0T0 TapreTa MpeayCMOTPEHO YIPaBIEHUE €r0 COCTOSHUEM, a TAK)Ke OTIEPAIiH

n00aBJICHUS U yAAJICHUS TapreToB.
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ISCSI SATPY3HTE KO aAD

iscsl Status

1QN CocrosHue Ynpaenexwe

iqn.2023-01.san:tgt-7d934738 PS8 f

Pucynok 70 — ITporokon iSCSI

JIjist co3aanust HOBOT'O TapreTa MCMojb3yeTcsl KHomKa «J{ob6aBuTh target». [locne
BbIOOpa Taprera JOCTYNHA HACTPOMKa MapaMeTpoB MOJKIIOUEHUS, BKIIIOYask TOPTaNbl U
WHULIUATOPHI.

B okHe HacTpoilku Taprera aiMHMHHCTpaTOp MOXeT BbIOpaTh [P-ampeca
MOPTAJIOB, 4Yepe3 KOTOpbIe OYAET JOCTYIIEH TapreT, a TAKKe 3a4aTh CIUCOK HHUIIMATOPOB,
KOTOPBIM pa3pelieHo MOoAKIoueHne (cM. pucyHok 71). JloGaBneHue HMHHUIIMATOPOB

BBIIIOJIHACTCA BPYUYHYHO C BO3MOXHOCTBIO ITO3JICMCHTHOI'O YIIPABJICHUA CIIMCKOM.

Portals Initiators X
Boibepute IP
192.168.1.11 E] 192.168.1.56 ]ﬂ]

Pucynok 71 — HacTtpoiika noprana 1 ”HUIUATOPOB

[Ipu nobGaBneHNMM WHUIMATOPOB B TPYNNy HEOOXOAMMO yKa3aTh WX
unenTudukaropsl IQN, ucrnonb3yempie i ayTeHTU(DUKANA ¥ YIPABICHHS TOCTYIIOM

WHUIIMATOPOB K COOTBETCTBYIOIIEMY TapreTy (CM. pUCYHOK 72)
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4.7 NFS

[ eyy Qo6asuTk UHMUKMaTOp X |

IQN

ign.2023-01.san:tgt-6b8593e8 @]

Pucynok 72 — JIocTyn HHUIIMATOPOB K TapreTy

Paznen «NFS-coequneHusi» mnpeaHasHadeH ISl YIPaBICHHUS JKCIIOPTAMH

(aitnoBeix cucteM 1o mpotokoiy NFS (cMm. pucynok 73). B BepxHeit uactu nHTepdeiica

pacrionararoTcss JIEMEHTh OOHOBJICHHS JaHHBIX M KHOMKa co3gaHus HoBoro NFS-

COCIUHCHUS.

NFS coeguHeHuns

Pucynok 73 — Paznmen NFS

Hsm.
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st coznanust HoBoro NFS-coenunenus Heo6xoaumMo HaxaTh KHONKY «Co3/1aTh

COEJIMHEHUE», TIOCIIE YETo OTKphIBaeTcsl OKHO AoOaBineHuss NFS-akcnopra (cM. pucyHOK

74).

JAobaenenme NFS

]
|'\ 1

Beepute IP/ceTs

X

Buibpats Filesystem

MokazaTe paclUMpeHHBIE HACTPOHKK
CoznaTh OTMEHA

Pucynok 74 — Coznanne HoBoro NFS-coennnenus

B oxne no6asnenus NFS ykaswsiBaercs IP-aapec wim mojaceTh KIHMEHTA, TaKXKe
JUIS TJI00albHOM paszadud MOXKHO HMCIOJIB30BaTh «*», KOTOPOMY IIPEIOCTaBIISIETCS
JOCTYII, a TaKke BbIOMpaeTcs ¢aiaoBas cUcTeMa, MpeIHa3HaueHHasl JJisi SKCIOopTa.
[Tocne BrIOOpa M 3aMOJHEHHS] OCHOBHBIX IMapaMETPOB, aIMHUHUCTPATOP MOXKET MeperTu

K pacIIMpEeHHBIM HACTPOIKaM, UCIIOJIb3Ysl COOTBETCTBYIOIIYIO KHOIKY (CM. PUCYHOK 75).

JAob6aenexnne NFS X

Beenure IP/ceTb /32

Bribparb Filesystem

all_squash secure no_subtree_check

Readonly
Sync

65534

65534

CKPHITb pacluMpeHHbIe HACTPOMKK
Coapats OTMena

PucyHok 75 — PacuimpeHHble HaCTPOKH
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B pa3zgene pacmmpeHHBIX HACTPOEK JOCTYMHBI MMapaMeTphl yOpaBICHUS
noctynoM u mnoBeAaeHueM NFS-skcmopTa, BKIIOYass PEXHMBI  COMOCTABJICHUS
MOJIb30BaTEINICH, MapaMeTpbl O€30MaCHOCTH, HACTPOUKH MPOBEPKU IOJKATAIOrOB, a
TAaKK€ TapaMeTpbl CUHXPOHHOW 3allUCH U peXUMa «TOJIBKO uTeHue». llpu
HEOOXOJUMOCTU MOTYT OBITh 3aJaHbl 3HAYEHUS AHOHUMHBIX UIECHTU(DUKATOPOB
nosib3oBatens u rpynnsl (Anonuid u Anongid).

1. Pexumbl conocraBieHus Moib3oBaTenei (user mapping)

JlaHHble mapaMmeTpbl  OMPENENSIOT, KakuM 00pa3oM  HACHTU(UKATOPHI
MoJIb30BaTesNel U Py Ha KIMEHTCKOW CUCTEME COMOCTABIISIOTCS C MOJIb30BaTEISIMU Ha
cepsepe NFS.

e root_squash — momnb3oBaTelb root Ha KIMEHTE COIOCTaBISCTCS C
AHOHUMHBIM TIOJIb30BaTEJIeM Ha cepBepe. Mcmonb3yercss 1O yMOJYaHUIO U
PEKOMEHyeTCsl JJIsi TIOBBIMICHUS OE30MAaCHOCTH, TaK KaK TMPEeAOTBpaIlaeT IOJTHBIN
aIMUHUCTPATUBHBIN TOCTYII KIIMEHTA K JJAHHBIM Ha CepBEpE.

e N0_root_squash — mosk30BaTesb root Ha KIIMEHTE COXpaHseT MpaBa root Ha
cepBepe. [IpumeHsieTcss TONIBKO B JOBEPEHHBIX CPelax, TaK KaK 3HAYUTEIHHO CHHMXKAET
ypOBEHb 0€30MaCHOCTH.

e all_squash — Bce moyp30BaTEaN KIMEHTA COMOCTABISIOTCS ¢ AaHOHMMHBIM
noJsp3oBareneM. Mcnonb3yercs ans oOmiero A0CTyma, Korna He TpeOyeTcs: pa3inyaTh
NOJIb30BaTeNel Ha CepBepe.

e no_all_squash — monp30BaTenM KiIHMEHTa COMOCTABISAIOTCS CO CBOMMHU
peanpabiMu UID/GID. [IpumensieTcst B cpeiax ¢ COrjlacCOBAaHHBIMH YYETHBIMU 3aITUCSIMU
ME¥K]y CEPBEPOM U KIMEHTAMH.

2. Tlapamerpsl 6€30MaCHOCTH:

Onpenensitor, ¢ Kakux MOPTOB KIMEHTHI MOTYT NoAKI04aThess K NFS-cepBepy.

e Secure — paspelraeT NOAKIOUYEHHUS TOJbKO C TPUBUIIETUPOBAHHBIX OPTOB
(06bruHO0 <1024). PekoMEHIyEMBIN peXUM, TaK KaK CUYUTAETCS 00siee 0€30MacHbBIM.

e iNnsecure — paspemaeT MOJKIIOYCHHS C JIOOBIX TOPTOB. MoKer
noTpeOOBaThCS JISI HEKOTOPBIX KIHUEHTOB WM KOHTEWHEPU3UPOBAHHBIX CpEJ, HO

CHUKAET YPOBEHb O€30MaCHOCTH.
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3. Hacrpoiiku npoBepku nojakaTtanoros (subtree check)
e subtree_check — cepBep BBIIONHSIET MOMONHUTENBFHYI) TPOBEPKY, YTO
(aiin  NeWCTBUTENBHO HAXOAMTCS B OJKCHOPTUPYEMOM mojkarajore. [loBeimaer
KOPPEKTHOCTh, HO MOXKET CHIDKATh MPOU3BOJIUTENBHOCTh M BBI3BIBATH OIIUOKU TIpH
nepeMenieHuu Qpainos.
e N0_subtree_check — mpoBepka moikaTaaoroB oTKI0YeHa. PekoMeHyeTcs
11 OOJBIIMHCTBA CIIEHAPHUEB, TAK KaK MOBBIIIAET MPOU3BOAUTEILHOCTh H CTAOMIFHOCTD
paboTHI.
4. TlapameTpbl CMHXpOHHOM 3anucu (Sync)
¢ sync (BKJIK4€eH0) — JaHHbBIC 3aMMCHIBAIOTCS HA (PU3MUYECKUN HOCHUTEIH J0
TIOJATBEPXKACHHUS Olepanuu KineHTy. OOecredynBaeT MaKCHMAalbHYHO IEJI0CTHOCTD
JTaHHBIX, HO CHUYKAET MPOU3BOIUTEILHOCTD.
e async (BBIKJIIOYEHO) — CEpBEp MOXKET TMOATBEPXKAATh 3aluCh JI0
(akTUUeCKOW 3amucy JAaHHBIX Ha JUCK. [loBBIIIAeT MPOU3BOIUTEIBHOCTh, HO

YBCIMYIUBACT PUCK ITOTCPHU JAHHBIX IIPU cOoe.

5. Pexum «ronsko urerue» (Readonly)
e Read-only — kirieHTaM pa3perieHo TOIbKO YTeHUE JaHHbIX. Mcronb3yeTcest
JUTSL CTIPABOYHBIX JIAHHBIX WIIM B TEJISIX O€30MMaCHOCTH.
e Read-write — kiHeHTaM pa3pellieHbl ONepalii YTCHHUS U 3aIHCH.
6. AHOHUMHBIC HACHTU(DHUKATOPHI TOJIB30BaTeNsd W rpynnbl (Anonuid u
Anongid)
e Anonuid — UID, mox KOTOpPbIM OYAyT BBITIOJHATECS OICpPAIlUN
AHOHMMHOTO TOJI30BATENS Ha CEpBEpE.
e Anongid — GID, mox KoTOopbIM OyIyT BEITIOTHATHCS OTIEpaIlii aHOHUMHOMN
TPYIIIHI.
[Toce 3aBepmenust Hactpoiiku mapamerpoB NFS-coenunenus co3manme
HKCIIOPTA MOJITBEPIKIACTCS HaXkaTheM KHokH «Co3nate». B ciydae oTkasa oT oneparuu

HCIIOJIB3YCTCA KHOIIKA «OT1MmeHa».
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[Tocne co3ganus NFS-coeguneHuss oHO oOToOpaxaeTcs B OOIIEM CIHUCKE
AKCIIOPTOB (CM. pUCYHOK 76). B crincke ykas3bIBaeTcsl MyTh AKCIIOPTUPYEMOi (haiisioBoit
CUCTEMBI, a TAaKXK€ JIONOJHUTEIBHBIE JJIEMEHTHl YIPAaBICHHUs, pPACHOJOKECHHBIE B

KapTO4YKEC COCAMHCHUS.

NFS coeguHeHus

53 genesis/bigdata

Pucynok 76 — Pacmmpennbie HacTpoiiku

st kaxaoro NFS-coeiuHEeHHsT TOCTYITHBI CIICIYIOIINE ONEpaLUu:

e [I[pocMOTp crnucKa KIMEHTOB, KOTOPBIM pa3peuiéH AOCTYN K JTaHHOMY
AKCIIOPTY;

e [lonyyeHne KOMaH 1 MOJAKIFOYEHHUS 1JIsI KITUEHTCKUX OTIEPAIlMOHHBIX CUCTEM
Windows u Linux;

e YaneHue 3Kcrnopra.

DyHKIUMA TPOCMOTpPa PA3PEUIEHHBIX MNOAKIIOYECHUM IO3BOJSET OMPEACIUTD,
kakuMm [P-agpecam, MojceTsM WM KJIMEHTaM MPEeAoCTaBlIeH IoCTyn K gaHHoMmy NFS-
SKCIIOPTY B COOTBETCTBHHM C €ro IapaMeTpaM. OTO I03BOJSECT aIMHHUCTPATOPY
OTICPATHBHO IIPOBEPUTH, ISl KAKUX Y3JIOB OBLI OITyOJIMKOBAaH pecypc.

OtnenpHas KHOIKA TMpeaHa3HadeHa I OTOOPAKCHHS KOMAaHJ| IOIKIFOYCHUS
NFS-skcnopra ¢ knueHTCKHX cucteM. MHTepdeiic mpeaocTaBiseT rOTOBbIC BapHAHTHI
MOAKIIOUCHHS I OIlepannoHHBIX cucteM Windows wu  Linux, 9To ympomaer
HCITOJIb30BaHUE PeCypca Ha Pa3IMIHBIX IIaThopMax.

I[Ippu moxpkmioueHnn w3 Linux wWcmone3yercss CTaHAApTHAsS  KOMaH[a
MoHThpoBaHus NFS ¢ ykazanuem aapeca cepBepa, SJKCIOPTUPYEMOTO ITYTH U JTOKATBHON

TOYKH MOHTHPOBAHUAI.
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IIpu nmogxmrouenun u3z Windows ucnosb3yeTcsi BCTpoeHHbl kiaueHT NFS. B
3aBUCUMOCTH OT KOH(UTYpallMd BO3MOXKHO KaK TMOJKIIOYEHUE C COIMOCTABICHUEM
MOJB30BATENICH, TaK M TMOJKIIOYECHHE B AHOHMMHOM pexume. I aHOHUMHOrO
MOJKIIFOYEHHUSI MOXET HCIOJIb30BaThCs MapamMerp anon, MOpU KOTOPOM KIIHEHT
MoAKIIIoUaeTcs: 0e3 mepeayu y4eTHBIX JIaHHBIX, & CEPBEP pacCMaTpUBAET JOCTYI KaK
AHOHHMHBIM.

B cilyyae aHOHMMHOTrO MOJAKJIIOYEHHUS, A TAKXKE MPU OTCYTCTBUU KOPPEKTHOIO
COIOCTaBJIEHUs TMOJIb30BATENEH, cepBep npuMmeHseT napamerpsl Anonuid u Anongid,
ONpeAesIoNe MOJIb30BaTENS U TPYIILY, OT UMEHU KOTOPBIX BBIMOJHIIOTCS ONEpalliy.
DT0 03HaYaeT, uTo aKTUIECKUM TOCTYN K (haiijiaM 1 KaTtajoram onpeesnseTcs npaBaMu
datinosoit cuctembl 1 ACL, HazHaueHHBIMU 111 cooTBeTcTBYHOIIEro UID u GID.

[To ymonuanuto B GomnbiinHcTBe peanusanuid NFS ucnons3yroTcs cienyromue
3HAYEHUS:

e Anonuid = 65534
e Anongid = 65534

JlaHHble 3HAYEHHS] COOTBETCTBYIOT CUCTEMHOMY MOJb30BaTeo Tuma nobody u
OPUMEHAIOTCS B CIIEHApPUSAX AHOHMMHOTO JOCTyla WJIA OTCYTCTBHSI COIIOCTaBIICHUS
YYETHBIX 3aIUCEH.

[Tpu ucnonszoBanuu KIMEHTOB Windows OTCYTCTBHE KOPPEKTHON HACTPONKH
COTIOCTABJICHUSI TOJIb30BATEJICH MOXET MPHUBOJIUTH K ONIMOKaM JOCTyIa, BKIIOUas
HEBO3MOXXHOCTh CO3JaHUsl WU u3MeHeHus ¢aiinoB. OgHOW U3 pacrnpocTpaHEHHBIX
IIPUYMH  SIBJISIETCSI  OTCYTCTBME WM  HEKOPPEKTHas HACTpOWKa IapaMeTpoB
AnonymousUid u AnonymousGid B peectpe Windows.

Jnst  yctpaHeHus JaHHOW TPoOJIeMbl HEOOXOAMMO TIPOBEPUTH HAIMUYWE
CIEAYIOIINX ITAPAMETPOB:

”HKEY_LOCAL_MACHINE\Software\Microsoft\ClientForNFS\CurrentVersion\Default™

[Tpu oTcyTCTBUYM apamMeTpOB HEOOXOAUMO TO0OABUTH:

e AnonymousUid — uaenTudukatop noas3opareis (Hanpumep, 65534);

e AnonymousGid — uaeHTrduKaTop rpymibl (Harpumep, 65534).
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[locne BHeceHHsI W3MEHEHUN TpeOyeTcsl MOBTOPHO BBINOJHUTH MOHTHPOBAaHUE
NFS-pecypca, uToObI HOBbIE TapaMETPhI BCTYNHIIN B CHUITY.

KoppekTHast HacTpolika AaHHBIX IAapamMeTpPOB OOECHEUYMBAET COrJIACOBAHHOCTD
npaB JAOCTyla MEXAYy KIMEHTOM U cepBepoM. [Ipu 3ToM HEOOXOAMMO YUYHMTHIBATH, YTO
P AaHOHUMHOM MOJKJIIOUYEHUN BCE ONEpPALMU BBIMOJIHSAIOTCS OT MMEHH IMOJIb30BaTEN,
3ananHoro yepe3 Anonuid u Anongid, mostomy coorsetcTBytomemy UID u GID nomxnbl
OBITh MPeN0CTaBIEHbl HEOOXOIMMBIE IIpaBa JAOCTyNa Ha ypoBHE (hailJIoBOM CUCTEMBI U
ACL.

Knonka ypamenuss wucnonb3yercs s UckimoueHuss NFS-skcmopra  u3
KoHurypauun cuctemsbl. I[locne ynaneHus pecypc CTAaHOBUTCS HEIOCTYIHBIM IS
KJIUEHTOB.

O6unoBnenne wuHpopManuu o coctosHuM NFS-coenuHeHU BBITIOIHSIETCS
aBTOMAaTHUYECKH, a TaKXe€ MOXET ObITh WHUIMHUPOBAHO BPYUYHYIO C HCIOJIH30BAHUEM

KHOIIKM OOHOBJICHHSI, PACIIOJIOKEHHOW B BEpXHEH yacTu uHTepdeiica.
4.8 SMB

Paznen «SMB» mnpenHazHaueH s ynpaBieHus (alIoBBIMH pecypcaMu,
PEAOCTABISIEMBIMU IO TPOTOKOSy SMB. JlaHHBII pa3zien no3BOJISIET aAMUHUCTPATOPY
co3/71aBaTh CETEBBIE PECYpChl, HACTpaWBaTh IpaBa JOCTyNa K Karajmoram ¢anaoBoi
CUCTEMBI, YIPABIATh YYETHBIMH 3aMKCSIMU MOJIB30BATENEH U TPYII, a TAKXKE 3a]aBaTh
OCHOBHBIE TTapaMeTphl paboThl cepBuca SMB (cm. pucynok 77).

B Bepxueli wactu wuHTepdelica pacroyiaraloTcs dSJIEMEHThl  yNpaBlIeHUs,
BKJIFOYAOIIHNE KHOMKY «OOHOBHUTH», IPEIHA3HAYCHHYIO ISl OOHOBIICHUS WH(OpMaIuu
0 TEKYIIEM COCTOSIHUU PECYpCOB, U KHOINKY «Co3aaTh pecypc», MpeaHa3HAUCHHYIO IS
co37aHusl HOBOTO ceTeBoro pecypca SMB.

B nienTpanbpHON 9acT CTpaHUIlBl 0TOOpakaeTcs Tabnuia cymecTByromux SMB-
pecypcoB. [l KakaoTro pecypca yKasbIBaeTCsl €ro WMs, MyTh K Kartajory (QaitimoBoi
CUCTEMBI, COCTOSIHE TOCTEBOI'0 PEXKUMA, a TAKXKE AJIEMEHThI ynpasieHus. C MoMoNIbo
MEPEKITI0YATENS TOCTEBOIO PEKUMa AJIMUHHUCTPATOP MOKET Pa3pElInTh WIH 3alPETUTh

JTOCTYyIl K pecypcy 0e3 00s3aTelbHOM ayTeHTH(HUKAIMK T0Jb30BaTeisi. B KoJoHKe
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VIOPABJICHUS PACHOJAraroTcsl 3JE€MEHTHI Uil nepexoaa kK Hactpoiikam ACL nmoctyma k

pecypcy U yIalieHus pecypca U3 CUCTEMBI.

SMB

O recypeni 22 Monbsosatenn u rpynnb! @3 Mapamerpel SMB

SMB-Pecypchbi

TloMCK Mo MMeHM Wi nyTw

Hassanue Myts TocTesol pesim Hacpoiiku  Ynpasnenue

[ samba /zfs/Pocl0/smb1 [ o) @ &

Pucynok 77 — Paznen SMB

J71st co3anust HOBOTO CETEBOTO pecypca HEOOXOANMMO HaxKaTh KHOMIKY «Co3/1aTh
pecypc», MOCJIe Yero OTKPhIBAETCA OKHO CO3/aHus pecypca (cM. pucyHok 78). B nannom
OKHE aJMHUHHUCTPATOP YKa3blBaeT KaTajor (HhailjoBOW CHUCTEMBI, KOTOPBIA Oyner
OImyOJIMKOBAH 10 MpoTokony SMB, a Takke ums cereBoro pecypca. Kartanor Beioupaercs
W3 JOCTYIHBIX IyTel (haloBON CHCTEMBI, MOCJE Yero BBOIUTCS UMS pecypca, Moj
KOTOPBIM OH OYAET OTOOpakaThCs B CETH.

[locne 3amonmHeHus  HEOOXOAMMBIX  IMapaMETPOB  CO3/IaHHE  pecypca
MOATBEPKAAaeTCs HaxkaTheM KHomnku «Co3gaTe». B ciyuae oTkaza OT BBINOJIHEHUS
ofepalyy MCIoJIb3yeTcss KHomka «OTMeHay», 3aKpbIBarolias OKHO 0e3 COXpaHCHHUS

U3MEHEHUW.
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Co3aaHue HOBOTO pecypca X

Pool0/Dataset

ma pecypca

Dataset

OTMeHa Cozpate

Pucynok 78 — Coznanne SMB-pecypca

[Tocne co3nmanust pecypc aBTOMaTU4YECKU M00aBisieTcs B oOumid cnucok SMB-
PECYPCOB U CTAHOBUTCS IOCTYIHBIM JJIs1 JAJIbHEUIIIETO aIMUHUCTpUpoBaHus. 13 crincka
pPECYpCOB aIMUHUCTPATOP MOXKET MEPEUTH K HACTPOMKE MapaMeTPOB JIOCTYMa, a TaKkKe
yIpaBJAThH IpaBaMU MOJIb30BAaTEIEH U TPYIIL.

JIns HACTpOMKM MpaB JOCTyMa K KaTaJlory pecypca HCIOIb3YeTCsI OKHO
yIpaBlIieHUs] CIOUCKaMH KOHTpoJst noctyma depe3 ACL (cm.pucynok 79). JlaHHBIi
MEXaHU3M I03BOJISIET Ha3HAYaTh MPaBa Ha JOCTYII K pECYPCY OTAEIbHBIM MOJIb30BATENSIM
VI TPyNIaM MOJIb30BaTENEH.

B BepxHe#l yacTu OKHAa aJMUHHCTPATOP BHIOMpAET THI CyObeKkTa noctymna. B
KayecTBe CyOBhEKTa MOKET BBICTYIIATh MOJI30BATEIb WM IPYyIINa nmojs3oBareneit. [locne
BbIOOpA THTIA CyOBEKTa U3 CIIMCKA BRIOMPAETCs KOHKPETHAs yUeTHasl 3aIMCh WM TPYIIa,
IU1s1 KOTOpOM HEOOXOIMMO 3aaTh IIpaBa JOCTYIIA.

Jlanee HacTpauBaroTcs paspenieHus gocryna. Matepdeiic mo3BoisieT Ha3HAYUTh
CJIEYIOLINE THUIIBI ITPAB:

UreHne — npe1oCTaBiIsIeT BO3MOXKHOCTh MPOCMATPUBATH COIEPKUMOE (DAMITOB 1
KaTaJoroB;

3anuch — MO3BOJISET CO3/]aBaTh HOBBIE (DAIIIBI, @ TAK)KE U3MEHSTh WU yIAJSATh
CYILECTBYIOLIHE;

Brinonnenue — pazpeniaeT BeIoJIHEHUE (DailioB v mepexo/] M0 KaTajJoram.
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[Tocne BbIOOpa TpeOyembIX MpaB JOCTYI COXpaHSETCS HaXaTUEM KHOIKU
«Coxpanuthb». JloOaBleHHbIE CYOBEKTHI OTOOpa)KalOTCs B TaONWIE HIXKE, TJe
YKa3bIBAIOTCSI UMsI CYOBEKTa, €ro THUI W Ha3HAYEHHBIN ypoBeHb AocTyma. J{Jis kaxmaoi
3anucu ACL nocTymHbI oniepanuu peakTUPOBaHUsI TApaMETPOB JIOCTYTA I YAICHUS

3aIInucCH.

ACL - /zfs/Pool0/smb1 X

Tvn cybbekTa Cybbekt Pexxum goctyna

Monk3oeaTent Bribepwure cybbekt YreHne

3anuce

BoinonHexue

CoxpaHuTs

Cybbekt Tun [Jocryn YnpasneHue

Pucynok 79 — Hactpoiika ACL pecypca

JIns ynpaBiieHHsI YYETHBIMU 3aMHCSIMU OJIb30BATENEd U TPyNI MCHOJb3YETCs
BKJagka «[lonbp3oBaTenu u rpymnmbl», HHTEp(deiic KoTopoii npeactasieH Ha pucyHke 80.
JlaHHBIN pa3aen nmpeaHa3HaveH I CO3JaHus IMoJib3oBaresield, GOpMUPOBaHUS TPYI U
MOCIIEYIOIIETO UCTIONB30BaHMs ATUX 00OBEKTOB IIPU Ha3HAYCHUH TpaB gocTyna K SMB-
pecypcam.

Wurepdeiic paznena pasaenéH Ha 1Be GyHKIMOHATBHBIC 001acTh. B eBoii yactu
pacmnosaraeTcsi TabauIa mojap3oBaresneit. [[s kaxaoro moixp3oBaTesst 0ToOpakaeTcs ero
MM, KOJIMYECTBO TIPYI, B KOTOPHIE OH BKJIIOYEH, a TAaKXKE 3JIEMEHTHI YIIPABICHUS
YYETHOM 3aMUChio. AIMUHHCTPATOP MOXKET YINPABISATH HapameTpamu MOJIb30BaTENs,
W3MEHSTh €r0 HACTPOUKHU WM YJIAJISTh YYETHYIO 3aIHCh.

B mpaBoii yactu uHTep(eiica pacmnonaraercs Tabiuma rpymm. Jig kaxmon
Tpynmnbel OTOOpaXkaeTcs €€ WMs, KOJMYECTBO IOJIh30BATENCH, BXOMAINMX B JTAHHYIO

IpyIny, W BJEMEHThl ynpaBieHUs. Vcnonb30BaHHE TPYIN MO3BOJISIET YHNPOCTUTH
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yIpaBJeHHe T0CTYIIOM, TaK KaK IpaBa MOTYT Ha3HAUaThCs cpaszy IPyIIie MoJib30BaTeNeH,

a HE KaX0M yYETHOH 3aIlUCU OTIEIIBHO.

Monssosarenn u rpynns:

S, Monnsosarenn C 2 rpynne

Mowck o nontszoBaTensM Mowck o rpynnam
Vims Tpynns! Ynpasnerne Hassanue Monssosatenu Ynpasnenne

testuser 1 @2 0 testgroup 1 W

Pucynok 80 — Ilonp3oBarenu u rpynmsl

Jns  nobGamieHUsT HOBOTO TIOJIB30BATENsl HCHOJIb3yeTcss KkHomka «Co31aTh
MOJIb30BATENsD», MOCIE HAXKATUS KOTOPON OTKPHIBAETCS OKHO CO3JaHUS IOJIb30BaTels
(cM. pucynok 81). B naHHOM OKHE HEOOXOIUMMO yKa3aTh MMS IMOJIb30BaTENs, a TaKXKe
3a/1aTh MapoJIb U €ro MOATBEpKIeHne. MuHUManbpHas JJIMHA TAPOJIsl COCTABIISIET BOCEMb
CHUMBOJIOB.

[locne 3amonHeHuss BcexX OOSA3aTENBHBIX TMOJEH CO3JaHUE TOJIB30BATENs
MoATBEepXkAaeTcsl HaxkatueM KHomkH «Co3aathy». Ecnu omepanus He TpeOyercs, OKHO

MOJKHO 3aKPbITh C IIOMOIIBIO KHOIIKH «OTMeHay.

Co3paHue nonb3oBarTens X

lImAa noneL3oBaTens

MNaponab (MuHMMansHana anmHa 8) MNosTopUTE Naponk

| )
=

Pucynok 81 — Co3zmanue moyib3oBaTels
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Iloon. u oama

Co3nanrie HOBOUM TPYIbI BBIMOJHSAETCS C UCIOJIb30BAHUEM KHONKHM «(Co31aTh
TPYHILY», PACIIOJOKEHHON B pas3lelie yIpasieHus rpynnamu. [locne Haxatusa naHHOU
KHOIIKM OTKPBIBAETCSI OKHO CO3JIaHUsl TpynIibl (cM. pucyHok 82). B dopme HeoOxonumo
yKa3aThb HAa3BAHUE HOBOW TPYIIbI, MOCIE YErOo CO3/IAHUE IMOJTBEPKAACTCA HAXKATHEM
KHOKH «Co3/1aThy.

CoznanHble TPYNIBI MOTYT UCIIOJIB30BATLCS 1JI1 O0BEUHEHUS TI0JIb30BaTEIEH U

MOCTEYIONIETO Ha3HaYeHU npaB goctyna k SMB-pecypcam.

Co3gaHue rpynnbi X

HazBaHuWA rpynno

OTMeHa Cozpate

Pucynok 82 — Coznanue rpyIiib

B paznene ympaBieHUst NOJB30BATENIMH MPETyCMOTPEHBI JOTMOIHUTEIHHBIC
AJIEMEHTHl aJIMUHUCTPUPOBAHMS YYETHBIX 3amucei. VMHTepdelic MaHHBIX AIEMEHTOB
MpEJICTaBJICH HAa pUCYHKE 83.

B tabnuiie nmonp3oBaTeneit JOCTYMHBI CAeaAyomue GyHKINU yIpaBiIeHUs:

® NI3MCHCHMC IMapoJisl IOJIb30BATEIA,

3
2
% L HaCTpOﬁKa IPHUHAAJICKHOCTH I10JIb30BATCIIS K TpyIIIIaM,
S
® BKIIIOYCHHUC WJIN OTKIIIOYCHHUC y‘-IGTHOI?I 3aIllUCH I10JIb30BaTECIIA,
% ® YAAJICHUC I10JIb30BATCIIA N3 CUCTCMBI.
E:
N
g Ot (bYHKHI/II/I MMO3BOJIAIOT AAMHHHUCTPATOPY MLOCHTPAJIUM30BAHHO YIIPABJIATH
&
napaMeTpaMH YY€THBIX 3aluced M KOHTPOJHUPOBATH JOCTYI MoJib3oBateneid Kk SMB-
pecypcam.
S
=
N
§ Nma pynnbi Ynpaenenue
S
testuser 1 2 ]
“ PI/ICYHOK 83 — DieMeHThI YIIPABJICHU ITIOJb30BAaTCIIIMU
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[Tpu BBIOOpE DYHKIIMM HACTPOWKU MPUHAICKHOCTH TOJB30BATENA K TPyIIaM
OTKPBIBACTCS OKHO YIMPABJICHUS TPYIIIaMH TOJIb30BATEINS, IPEICTABICHHOE HA PUCYHKE
84.

B nannom unTtepdeiice oroOpaxkarorcst 1Be 00JACTU: CIIUCOK BCEX JOCTYIHBIX
TPy ¥ CHHCOK TPYI, B KOTOPhIC BKIIOUYEH TOJB30BATENb. AJIMUHUCTPATOP MOXKET
100aBUTH TIOJB30BATENSA B OJHY WMJIM HECKOJIBKO TPYIMI W00 YyAaTuTh €ro M3 paHee
Ha3HaueHHbIX Tpynn. [locie BBIIOJIHEHHWS HEOOXOJAMMBIX HM3MEHEHHUH HACTPOUKH
COXPAHSIOTCS Ha)KaTHeM KHOMKU «COXPaHHUTH», TUOO OTMEHSIOTCS Ha)KaTHEM KHOIKH

«OT™MeHaY.

Pa6oTta c rpynnamm nonb3oBatens testuser X

Bce rpynnel [pynnbl nons3oeatens

[te stgroup ]

OTMeHa CoxpaHnTe

Pucynoxk 84 — YnpaieHue rpynmnamMu mojab30BaTess

AHaNOTMYHbIM MEXaHU3M HCHOJB3YETCS ISl YNPABICHUS COCTABOM TIPYIIIHI.
[Tpu BBIOOpE COOTBETCTBYIOMIETO JIEMEHTA YIIPABJICHHS B TaOIUIE TPYI OTKPHIBACTCS
OKHO PEIaKTUPOBAHUS COCTAaBa IPYIIIbI, IPEACTABICHHOE HA PUCYHKE §5.

B naHHOM OKHE 0TOOpa))aeTcsi CIUCOK BCEX MOJIb30BATENIEH CUCTEMbBI U CIIUCOK
MOJIb30BATEIIeH, BXOJAIIUX B BRIOPAHHYIO TPYMIly. AIMUHUCTPATOP MOXKET J00aBIAThH
MOJB30BaTENIC B TPYNNy WIM YIAIATh MX U3 He€. TakoW noaxon ympoumaeT
LEHTPAIM30BAaHHOE YIPABJICHUE MpaBaMu JOCTYIA, MOCKOJBKY JOCTYyN K pecypcam

MOJKCT Ha3HA4YaTbCA I'PYIIIIC M0JIb30BaTEICH.
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[locne 3aBeprieHus U3MEHEHHUS COCTaBa IPyNIbl HEOOXOJUMO HAXKaTh KHONKY

«COXpaHI/ITB» A1 TPpUMCHCHHA HACTPOCK. I[JI?[ OTMEHBLI M3MCHECHMUI HCIIOJIB3YCTCA

KHOonKa «OTMEHA.

¥YnpaeneHne nonb3oBarenamMmu rpynnsol testgroup X

Bce nonssoearenwm

lNonb3osarenuy rpynnel

[testuser ]

OTMeHa COXpaHuTL

Pucynok 85 — YnpapneHue moyib30BaTeIsIMU TPYITbI

Paznen mnactpoiiku mapametpoB SMB (cMm. pucyHok 86) mnpemocTtaBiseT

AIMUHUCTPATOPY BO3MOKHOCTb 3a1aTb 0a3oBEIC ImapamMeCTpPhI q)YHKHHOHI/IpOBaHI/I}I

CCpBUCA, BIHAIOIMUEC HA COBMCCTHUMOCTb C KIHMCHTCKUMH CHCTCMAaMH, YPOBCHb

0€30MacHOCTH U PEKUM JTOCTYIIA.

O3 Pecypen 2 Monbsosaren u rpynne:

€83 Napametpsl SMB

MNapametpbl SMB
MuHMManbHbIA Habop NapameTpoB cepBrca
NetBIOS ums

Vims cepsepa & ceTv Windows

SPSAN

'WORKGROUP

TMoaaepxKka WiPpoBaHUA
desired

MUHIMa/EHO NOAREPMUEaEMBIT NPOTOKON
NT1

Focresoii aocTyn Ges asTopusaumnn

Pucynok 86 — ITapamerpsr SMB
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B nanHOM paszmene AOCTyHHBI HapaMeTpbl, OINPEAENSIONINE CETEBOE
IIPEACTABIEHNE CEPBEPA U MOBEAEHUE TPOTOKOoIa SMB.

[Tapamerp NetBIOS wums 3aga€t ums cepBepa, MojJ KOTOPbIM OH OyaeT
oto0paxkaTbCcs B ceTeBOM OkpykeHun Windows. JlaHHOe uUMS HCHOJB3yeTCs
KJIIMEHTCKUMH YCTPOUCTBAMU MPHU 0OHAPYKEHUU CEPBEPA U MOAKIIOYCHUHN K HEMY.

[Tapametrp PabGouas rpynma ompenenser JIOTUYECKYIO TPYNIy WIH JOMEH, K
KOTOpoMY oTHOcUTcA cepsep. [Io ymonuanuto ucnonssyercs 3aaueane WORKGROUP.
JlanHblii mapameTp HEOOXOJuM Jisi KOPPEKTHOW HMHTErpaluu B JIOKAJIbHBIE CETH
Windows 6e3 toMeHHOi HHPPACTPYKTYPHI.

[TapameTtp Ilonnepxka mudpoBaHus onpeaeseT pexuM Ucnoib3oBaHus SMB-
mu@poBaHus TPU B3aUMOJCHCTBUU KIHMEHTa M cepBepa. JloCTymHBI cleayromue
PEKUMBI:

o Off — mmdposanue otkiroueHo. [lepenada MaHHBIX BBIMOJNHSAETCS 0O€3
JOTIOJTHUTENIBHON  3amuThl  cpeactBaMu  SMB-mmdpoBanus.  JlaHHBIA — pexuM
UCITIOJIB3YETCA B JOBEPEHHBIX WM M30JMPOBAHHBIX CETAX, a TAKXKE B CIydasX, Korjaa
TpeOyeTcsi 00ecneynuTh COBMECTUMOCTD CO CTAPhIMU KIIMEHTCKUMU cucTeMamMu. MoxeT
npuMeHsThesl npu padore ¢ Windows 7 u Oojiee paHHUMM BEpPCUSIMU, a TaKXKe B
CLUEHApUSX, T/I€ MPUOPUTETOM SIBJIIETCS COBMECTUMOCTD WJIM MPOU3BOAUTEIBLHOCTD;

e desired — mmdpoBaHne HCMONIB3YETCS TOJBKO B TOM CiIydae, €ClId
KJIMEHTCKasi CHCTEMa ero mnojiepkuBaeT. Ecnu knmeHT He mnomuepxkuBaer SMB-
mudpoBaHue, cCoeqUHEHNE BCE paBHO OyaeT ycTaHOBIGHO Oe3 mmdpoBaHus. Takoit
PEXUM  I1€JIeCO00pa3HO  MCMOJb30BaTh B CMELIAHHBIX HHPPACTPyKTypax, Tae
OJTHOBPEMEHHO IPUCYTCTBYIOT COBPEMEHHBIE M YCTapEBIIHME KIMEHTCKHE CHCTEMBI.
MOoXeT UCIOIB30BaThCS PH HATUYIUHU KIHeHTOB Windows 7, Jist KOTOPBIX TpeOyeTcs
COXpPaHUTh BO3MOKHOCTb MOAKIIIOUEHUS, a TaKkke Oojiee HOBBIX Bepcuit Windows;

e required — wcronb3oBaHWEe MUPPOBAHHUS SBIACTCA 00S3aTCIHHBIM.
CoenvHeHNE YCTAHABIMBAETCA TOJBKO C TEMH KJIMEHTaMHU, KOTOpPbIE MOMJIEPKUBAIOT
SMB-mudposanue. Ecnu KHeHT He MOAepKUBACT TaHHBIA MEXaHU3M, ITOJKITIOYCHUE

Oyner OTkJIOHEHO. Takoll pexuM peKOMEHIYyeTCcsl TMPUMEHSITh B Cpelaax ¢
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MOBBIIIICHHBIMU TPEOOBAHMSIMH K 3allUTe JaHHBIX. [[pakTUYeCKH OpUEHTHUPOBAH Ha
ucnosib3oBanue ¢ kiaueHramu Windows 10 u 60osee HOBBIX BEPCHIA.

Br16op pexuma mudpoBaHus 3aBUCUT OT TPeOOBaHUM K 0€30IaCHOCTH U COCTaBa
KIIMEHTCKUX ONEpPallMOHHBbIX cucteM. Eciu B MHEOPACTpyKType HCHOIB3YIOTCS
ycTapeBlne padouue craHuuu, B ToM yucie Windows 7, pekoMeHayeTcsl TpUMEHSTh
pexxumbl off unu desired. Ecniu noakstoueHue TOKHBI BBITOIHATH TOJBKO COBPEMEHHbIE
KJIMEeHTCKHe cucteMbl, HanpuMmep Windows 10 u Bbllle, peKOMEHIYETCsl UCIIOJIb30BATh
pexum required.

[lapamerp «MUHUMaNBHO  MOAJEPKUBAEMBIM  MPOTOKOI»  ONpEEseT
MUHUMAaJIbHYI0 Bepculo mpotokoia SMB, ¢ koTopoii cepBep NpUHUMAET COSAUHEHUS OT
KJIMEHTOB. JIOCTYIHBI ClIeTyIONIUEe BapUAHTBI:

e NT1 (SMB1) — ycrapepmas Bepcus mpotokona SMB. O6sagaer HU3KUM
ypOBHEM 0€30MacCHOCTH M HE PEKOMEHIYEeTCS K UCIOJIb30BaHUI0. MOXKET MPUMEHSTHCS
TOJILKO JIJIsl 00€CTIeYeHHUsI COBMECTUMOCTH CO CTaphIMH ONEPAMOHHBIMU CHCTEMAaMH U
000pyAOBaHUEM;

e SMB2 — O0Gonee coBpeMeHHass BepcHsl IPOTOKOJIA, OOecIleunBaroIias
YIYUIIEHHYIO TPOU3BOAUTEIBHOCTh W 0€30MmacHOCTh 1O cpaBHeHHIO ¢ SMBI.
Hcnonb3yeTcst B OOIBIIMHCTBE COBPEMEHHBIX CHCTEM;

e SMB3 — akryanbHas Bepcus IpOTOKOJIa, MOACPKUBAIOIIAS PACIIUPEHHBIC
BO3MOKHOCTH, BKJIIOUas IMH(pOBaHWE, YIYUIIEHHYIO 00pabOTKy omuboK u Oojee
ahpekTrBHYIO0 paboTy ¢ ceThi0. PekoMeHmyeTcs i MCIIOIb30BaHUs B COBPEMEHHBIX
nHDpaCTPYKTypax.

Bbeibop MuHUMaNbHOM BepCcUU MPOTOKOJA HAMPSIMYIO BIUSET Ha YPOBEHb
6e3omacHoCcTH cUCTeMBbl. Pexomenayercs ucnonb3oBath SMB2 wiu SMB3, otkimtouas
noanepxky SMB1, eciii 310 HE TpeOyeTCs 1)1t COBMECTUMOCTH.

JIOTIOMTHUTENBHO B pa3jenie MpenacTaBieH mnapamerp locteBoit nmoctym 0e3
aBTOPHU3AllMU, KOTOPBIM IMO3BOJISIET pa3pelinTh moakioueHne k SMB-pecypcam 06e3
ayTeHTH(UKaluu mnosb3oBarens. [Ipu BKIOYEHHH JaHHOTO MapaMeTpa KIMEHTHl MOTYT
moiyyaTh JOCTYNl K pecypcam 0e3 BBOJa YYETHBIX JaHHBIX. PexkomeHmyeTcs

ncnojib3oBatk Ha Windows 7.
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Hcnonp30BaHUE TOCTEBOrO JOCTyIa PEKOMEHIYETCS TOJNBKO B CIEOYIOIUX

CLICHAPUSAX:
® [IpejoCTaBiIeHUE OOLIEro JOCTyNa K HE KPUTUYHBIM JaHHBIM;
® TECTOBBIC UJIM JEMOHCTPALIMOHHBIE CPEMBL;
® M30JUPOBAaHHbBIE ceTU O€3 TpeOOBaHUM K ayTeHTU(UKALUY.

B npoun3BoicTBEHHBIX cpeax ¢ KOHPUAECHIUATbHBIMUA JAHHBIMH PEKOMEHIYETCS
OTKJIIOYAaTh TOCTEBOM JOCTYH M  MCIOJIb30BaTh MEXAaHU3M ayTeHTHU(HUKAIIUU
N0JIb30BaTelNEl ¢ Ha3HaUYeHueM npas yepe3 ACL.

[locne m3MeHeHUs mapaMeTpoB KOH(PUTYpAlMd HEOOXOJUMO Ha)KaTh KHOIKY
«CoxpaHuTh» IJs1 MPUMEHEHUs HACcTpoeK. V3MeHeHus BCTyNaroT B CHIIY JJIsi HOBBIX

IMOAKJIFOYEHUN KIIUEHTOB.
49 Pemaukauuu

Paznen «Pennukanuu W CHUMKH» TIpeIHA3HAYCH IS YIPaBICHUS Y3JIaMH
pEIUIMKAIUY, 3aJaHUsIMU PEIUIMKAIIMU JIAHHBIX M CHUMKamMu (ailioBbIX cCUCTEM (CM.
pucynok 87). B BepxHeil yactu uHTepdeica JOCTYNHBI BKIAJAKU TMEpexoia MExKIy

nmoapasaciiaMu, da TaKKEC KHOIIKA OOHOBJICHUS OTO6pa}I(a€MOﬁ I/IH(l)OpMaIII/II/I.

Pennukayum u CHUMKU

Y3nbl pennmxaLmm PennukaLym CHAMKM

HassaHue Y3en YaanuTb
H199 10.144.54.199 W
TryTo77 10.144.54.77 E

TryTo97 10.144.54.97 0]

Pucynok 87 — Paznen «Permukanuy 1 CHUMKH»
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IToon. u dama

Bo Bknagke «Y3ibl peruiMKaiuu» OTOOpakaeTcsi CIUCOK YIAJIEHHBIX Y3JIOB,

WCIIOIb3YEMBIX JIJISl BBITIOJHEHHUS PETUIMKAIIMK JAaHHBIX (CM. pucyHok 88). Jlys kaxaoro

y3/1a YKa3blBAIOTCSI €ro0 HAaWMEHOBAaHME, AalIpeC, HCIOJIb3YEMbI CETEBOW MOPT U

AOCTYIIHBIC I[CﬁCTBHSI YIIpaBJICHUA.

HazsaHue
H199
TryTo77

TryTo97

Yaen

10.144.54199

10.144.54.77

10.144.54.97

MNopt

22

22

22

Pucynox 88 — Criucox y3710B peruKaiu

I[J'I}I ,ZIO6aBJI€HI/I}I HOBOI'O Vy3jla pPCIUIMKAlIuN H€06XOIII/IMO HaXXaTb KHOIIKY

((COSI[&TL MOAKIOYCHUC?, ITOCJIC YCTO OTKPBIBACTCA OKHO CO3JaHUA XOCTa (CM. PUCYHOK

89). B nanHOM OKHE yKa3bIBalOTCS HaUMEHOBAHHE Y3714, aJIpEC XOCTa, CETEBOM MOPT, a

TaKXKEC y‘IéTHLIG JaHHBIC IOJIA IIOAKIIOYCHHSA, YKA3bIBACT JAaHHBIC «root» 1monp30BaTEIA.

Ilocne 3amonHeHMs MapaMCTpOB CO3AAHHC Yy3JIa IMOATBCPKAACTCA HAXKATUCM KHOIIKH

S

&

2 «Co3natp».

%
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3
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Co3paHue xocTa X

HazeaHwue
XocT 22
NoraH

[laponk @Q

CozaTk OTMeHa

Pucynok 89 — OxHo co3aaHus y371a peruiMKanum

VYnanenue ysna peIUIMKAIUM BBITIOJHSIETCS C TOMOIIBIO COOTBETCTBYIOIIEH
KHOIIKH yIIPaBJICHUS B CIIMCKE Y3JIOB.

Bo Bkianke «Perukanumn» oTo0pakaeTcsl CIUCOK 3aJaHNi PeTUIMKAIIAN TaHHBIX
(cm. pucynok 90). Jlns KakI0To 3aJaHus YKa3bIBAIOTCS UCXOJHBIM OOBEKT, IEIEBOM

O6"I)€KT, I/ICl'IOJIL?)yeMLIﬁ Y3CJI PCIVIMKAIIWK, UHTCPBAJI BBIIIOJIHCHUA, BPCMS ITOCICAHCTO

3aIycKa U COCTOSTHUE MOCSAHEN PETUTMKAIINH.

PennuKauum U CHUMKKU

Yanel penivkaumnm Penmvkayym CHUMKM

Bpems nocnegHero CocTosH1e nocnepHei

Haspahne WexopHeiii o6bexT LieneBoit o6bexT Xoct Wutepsan (cek.)
sanycka pennikaumm

BrnioueHo Vpanute

200g test_gen2/test200g  ilya_work_no/test200g 192.168.1.12 60 17:1510.02.2026 % W

Pucynok 90 — Crircok 3a/1aHuil peTuInKaIum

JIns co3maHusi HOBOTO 3aJlaHMsl PEIUIMKAIIMM HEOOXOJMMO HaXXaTh KHOIKY
«Co3/1aTh pacnucaHue», MOCJIE€ YEro OTKPBIBAETCA OKHO CO3/JaHUsl peIUIUKaluuu (CM.
pucynok 91). B maHHOM OKHE yKa3bIBacTCS HAUMEHOBAHUE 3aIaHMs, UCXOHBIN dataset,
y3eJ1 peIuIhKaIuuy 1 1ejeBoi dataset. Takxke mocTymHa HaCTpoka MTHOBEHHOTO 3aITycKa

" 3a1aHUC MHTCPBAJla BbIIIOJTHCHHUA B CCKYHAAX.

Jlucm
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CospaHue pennuKauum X
HaseaHue
McxopHbiid dataset
BblbepuTe McxofHbliA dataset
Y3en
Bbibepute ysen
Lienesor dataset
BuibepuTe ueneeoi dataset

MrHoseHHbIi 3anyck: @I )
WUHTepBan B cekyHaax

300

CoznaTte OTMeHa

Pucynok 91 — OkHO co3ianus 3alaHus PEIUTUKALINH

YHpaBﬂeHI/IG 3aJaHUAMHA PCIUIMKAIIUN BKIIIOYACT BO3MOKHOCTL BKIIIOUCHHUS U

OTKIIIOUCHUS paClIMCaHud, pCAAKTUPOBAHUS ITAPaMCTPOB U YAAJIICHUA 3aJaHH.

Bo BKJIaJIKC «CHUMKH» OTO6pa}Ka€TC}I CITUCOK CO3aHHBIX CHHMMKOB (baﬁJIOBBIX

cucteM (cM. pucyHOK 92). JInsi KaXIOro CHMMKA YKa3bIBAIOTCS €0 MM, MCXOHBIM

IS
S
<
: 00BEKT, 00bEM 3aHUMAEMOTO MTPOCTPAHCTBA, METKHU U JaTa CO3/IaHUS.
S
PennukauumM U CHUMKHU

@Z
g
é Mmna WcxopHbIi 06beKT Wcnons3oBaHo MecTa MeTkun DNata cozpaHua CHE I I AelicTBuA
§ pennukaum

snap_20260210_171531 test_gen2/test200g 100.00GB m 17:1510.02.2026 He 3anyuieHa

snap_20260210_171634 test_gen2/test200g 100.00GB m 17:16 10.02.2026 He 3anyuieHa
%
<
3
3
& Pucynox 92 — Crincok CHUMKOB (halIOBBIX CUCTEM
. B nanHOM pasgene OOCTynHBI ONEpaldM YOPABICHHUS CHUMKAaMH, BKIIOYas
£
S
S CO3JJaHHE€ HOBOI'O CHHMKA, 3allyCK pEeIUIMKallMid Ha OCHOBE BBIOPAHHOIO CHUMKA,
=
o~
S HaBUTI'allUIO MCKAY CBA3aHHBIMHY CHUMKAaMHU U YAAJICHHUC CHHUMKA.
3
g
=] Jlucm
g
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B3zam. une.

Iloon. u oama

Hne. Ne noon.

JI1st co31aHrs HOBOIO CHUMKA HEOOXOAMMO Ha)KaTh KHOMNKY «Co3/1aTh CHUMOK,
MIOCJIE YETO OTKPBIBAETCSI OKHO CO3/1aHMsI CHUMKA (CM. pucyHOK 93). B okHe yka3piBaeTcs
UMsI CHUMKa U BbiOupaetcs dataset, myist kotoporo OyaeT co3naH cHUMOK. Co3gaHue

IMMOATBCPKAACTCA HAKATHUEM KHOIIKH «COSI[&TB».

Co3gaHue CHUMKa X

[ HazBaHWe CHMMKa

BuibepuTe dataset

Cozgate OTMeHa

Pucynok 93 — OkHO co3/1aHusi CHUMKa

4.10 Hactpoiiku ceTn

Paznen  «CereBble  HACTpPOWMKHM»  TpEAHA3HAYeH JUIsi  MPOCMOTpa U
KOH(UTYpUPOBaHUSI CETeBbIX MHTEp(deiicoB cuctembl (CM. puUcyHOK 94). B mannom
pazzerne oToOpakaeTcsi TaOJIMIIA CETEBBIX YCTPOMCTB C yKa3aHHEM HMX MapaMeTpoB U

TCKYHICTO COCTOAHUA.

CeTeBble HaCTPOIKH

Ycrpoiicteo Tun Mogenb CkopocTs (Mb/s) CocrosHue Cratyc /mHKa YnpasnetHue
A testBond123  bond = ® o e e [ ]
YcTpoiictso Tun Moaens Ckopocrs (Mb/s) CocToanve Cratyc aurka Ynpasnenue

physical MT27710 Family - 0 Z @

ens1finp1 [ConnectX-4 L]

A usb0 physical RNDIS_Ethernet_Gadget - ® 0 = & W €=
Yerpoiicse Tun Mopens Aapec Cropocrs (Mb/s) Cocroanue Cratyc numka Ynpasnenve

testtest vian - 1114 0 ° ® Z @

physical RTL8111/8168/8411 PCl Express Gigabit Ethernet Controller (TP-Link - ® 1000 o o @ @ k=
TG-3468 v4.0 Gigabit PCI Express Network Adapter)

A ens2
YcTpoiicteo Tun Moaens Aapec CkopocTb (Mb/s) CocroaHve Craryc aMHka Ynpasnexne
Testvlan vian - sk @ 1000 U = @ @

 ensTfonpo physical MT27710 Family [ConnectX-4 Lx] 10.5.0.52 ® 25000 - = g o

v enol physical Ethernet Controller X550 - (0] 1000

v enaz physical Ethernet Controller X550 ® 1000 > ¢ g o

Pucynoxk 94 — Pa3nen «CeTeBble HACTPOMKN
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Iloon. u oama

Hne. Ne noon.

B Tabnune npuBeneHbl cBeieHUss 00 uMeHU uHTepdeiica, ero Tume, MOJEIU
yCTpoMCTBa, Ha3HaueHHOM [P-aapece, ckopoctu coequHenus, 3Hauennn MTU, oOmem
cocTostHMM nHTepdeiica u ctaryce PU3NIECKOTO COSTUHEHUSI.

B Tabnune npuBegeHbl cBeieHuss o0 uMeHU uHTepdeiica, ero TUIe, MOJACIH
yCTpoiicTBa, Ha3HaueHHOM [P-anpece, ckopoctu coeauHenusi, 3Hauenun MTU, oOmem
cocTostHIH nHTepdeiica u cTaryce PU3NIECKOTO COSTUHEHUSI.

WnTtepdeiic peanuszyeT MNpeACTABICHHE CETEBbIX YCTPOMCTB B  BHJE
MepapXUYecKO  CTPYKTyphl (IepeBa 3aBUCMMOCTEW). Bio)keHHBIE  3JIEMEHTHI
0TOOpaXkaroTCs B BUJIE PACKPBIBAIOIINXCS CIIMCKOB, YTO IMO3BOJISIET BU3YAJIbHO OTCIICIUTD
B3aMMOCBSI3U Mexay uHTepdeiicamu. Hampumep:

¢usndyeckne wuHTEpPEHcH MOTYT BXOAWTH B COCTaB arperupoOBaHHBIX
untepdeiicos (bond);

Ha (usnyeckux uHTepdericax uau bond MOryt ObITH CO3/IaHBI BUPTYaJIbHbBIE
untepdeiicsl (VLAN);

uHTepherchl MOTYT OBITh BKJIIOUEHBI B MOCTHI (bridge).

Takoe npencraBieHre MO3BOJISET AIMUHUCTPATOPY KOHTPOIUPOBATH CTPYKTYPY
CETH Y MIOHUMATh 3aBUCUMOCTH MEXIY O0BEKTaMH KOH(PUTYpaIuu.

Hns  xaxporo wuHTEepdeiica OCTYNHBI ONepaldyd YIPaBICHUS, BKIOYas
pEIaKTUPOBAHHE TApaMeTPOB, yHaleHUWE KOH(UTypalmuu, a TakKe YIpaBiIeHUE
3aBUCUMBIMH 3JIEMEHTAMHU.

Jlns moGaBieHUs HOBOM CeTeBOM KOH(PUTypalnu HEOOXOIUMO HaXKaTh KHOIMKY

«/lo6aBUTH», TIOCIIE YETO OTKPHIBACTCS OKHO J0OaBICHUS KOHMUTYpaIuy (CM. PUCYHOK

95).
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Une. Ne 9yon.

Bzam. une. Ne

Iloon. u oama

Hne. Ne noon.

Jo6aeneHue ceTeBoli KOHGUIypaLuu X
Static
network
Devices
Select device
p
1.1.1.1 /24

Gateway

JlononH1TeNnbHbIE HACTROKKK

orward
no

Domain
Main DNS

Additional DNS
Pucynok 95 — OxHo no6aBieHus ceTeBOil KOH(pUTypaluu

B okHe 3amaroTcs ciaeayronue napaMeTpsl:
e tun koHpurypamuu (DHCP unu Static);
® THUII co3/1aBaeMoro oowekTa (network, vlan, bond, bridge);
® CETEeBOE YCTPOMCTBO (MJIM HAOOp YCTPOUCTB);
e |P-anipec u Macka nojiceTy;
® [IJTI03 TI0 YMOJTYAHHIO;
e 3HaUYCHHUE metric.
B paznene momoHATETFHBIX HACTPOCK 3aJAI0TCSA
e napametp IP forward;
® JOMEHHOE UM,
e ocHoBHOM DNS-cepaep;
e nonosiHuTenbHbIM DNS-cepsep;

e 3gauenne MTU.

IIpu BBIOOpe THHA network co3maércs KoHUTypalus ceTeBOro mHTepderica ¢

3agaHueM napameTpoB [P-ampecanuuy u ceTeBbIX MapamMeTpoB.
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Iloon. u oama

Hne. Ne noon.

IIpu BBIOOpe THHa vlan co3gaércs BupryaidbHbli uHTEepderic VLAN.
VYka3pIBatoTcsi UMsI BUpPTyaibHOro untepdeiica, uaentupukarop VLAN (ID), mporokon
U POJIUTENIbCKUN UHTEp(DEIiC.

[TonnepxuBaroTcs cienyronme nporokoyibl VLAN:

e 802.1Q — crannaptHbiii mpoTokoa TerupoBanust VLAN;
e 802.1ad (Q-in-Q) —  pacHmMpeHHBIH TPOTOKOJI,  IMO3BOJISIOIINN
MHKancynuposats oiuH VLAN B npyroi.

Nnentudpukarop VLAN 3agaéres B nuanazone ot 1 1o 4094. 3nauenus 0 u 4095
3ape3epBUpPOBaHbl M HE UCHOJB3ylOTcs. Ha oaHOM poauTensckoM uHTep(deiice He
nomyckaercs co3anue HeckoJbkuX VLAN ¢ 0JuHAKOBBIM UACHTHPUKATOPOM.

VLAN o0ecrnieunBaeT JOTUYECKOE pA3AEICHHE CETH U HCIONb3yeTCs s
u30JsIuM - Tpaduka B Mpejaeliax OJHOrO (PU3WYECKOTO WJIM arperupoBaHHOIO
uHTepdeiica.

IIpu BeIOOpe THma bond co3ma€rcs  arperupoBaHHBIM — HHTEpdETC,
OOBEUHSIONINNA HECKOJIbKO (M3MUECKUX HHTep(EiicOB B OJUH JOTUYECKUN KaHaJ.
VYkaspiBatoTcsi UMs MHTEp(eiica, CMCOK BXOASIIMX B HETO0 YCTPOWCTB U MapaMeTphl
paboTHI.

[Tapametrp Mode onpenenser airopuTM arperaiuyi KaHajoB:

e balance-rr — mocnenoBaTenpHas Iepeaaya MakeToB yepe3 Bce HHTEPEHChI;

e active-backup — wucnoap3oBaHme OJHOrO aKTHBHOrO HHTep(deiica ¢
pe3epBUPOBAHUEM;

¢ 802.3ad — guHamuyeckas arperaius KaHajaoB ¢ ucnojb3oBanuem LACP;

e balance-xor — pacrnpenencnue Tpaduka Ha OCHOBE XIIINPOBAHHS,

e balance-tlb — 6anancupoBka ncxozsmiero Tpaduka;

e pbalance-alb — GamancupoBKka BXOASIIEr0 M HCXOASINEro TpaduKa.

[Tapamerp MIIMonitorSec 3a7aéT MHTEpBad MPOBEPKU COCTOSHUS KaHajla U
UCIIONIB3YeTCs 7151 OOHapyKeHUsl 0TKa3a uHTepdeiica.

[Tapametrper UpDelaySec u DownDelaySec 3anaioT 3aiepKKu HU3MEHEHUS

COCTOAHUA I/IHTep(beﬁca IIpHu BOCCTAHOBJICHHUHU WJIHW IIOTCPC COCAMHCHMA.
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Une. Ne 9yon.

Bzam. une. Ne

Iloon. u oama

Hne. Ne noon.

[TapameTp LACP npumensiercs B pexxume 802.3ad u onpenensier 4acToTy oOMeHa
CITY>K€OHBIMHU MMaKETAMH.

[Tapamerp Transmit Hash Policy (xmit _hash policy) onpenenser anroputm
pacnpezenenus Tpaduka MeXIy HHTepencamu.

Hcnonb3oBanue bond obecnieunBaeT MOBBIIMIEHHE OTKa30yCTOMYMBOCTH U
pacrpeneseHue CeTEBON Harpy3KH.

[Tpu BeIOOpE THMa bridge co3paércst ceTeBoM MOCT, 00beIUHS IO HHTEPDEUCH
B €IWHBIA JIOTHYECKUH CETMEHT. YKa3bIBAIOTCS MMsI MOCTa, COCTaB MHTEP(EHCOB U
napametpbl [P-agpecarun. Bridge QyHKmMoHUpyeT Ha KaHAIBbHOM YpPOBHE H
oOecreynBaeT Npo3pavyHoe 00beAMHEHHEe HHTEP(ENCOB B OHY CETb.

Jlis  WM3MEHEHWsT TapaMeTpoB  CYIIECTBYIONIETO CETeBOro uHTepdeiica
UCTIONB3yeTCs (DYHKIUS pEAaKTUPOBAHUS, NOCTYIHAs B TaOJHUIE CETEBBIX yCTPOWCTB.
[Tpu BEIOOpE MaHHOW ONepany OTKPHIBAETCS OKHO OOHOBJICHHS CETEBBIX HACTPOCK (CM.
pUCYHOK 96), B KOTOPOM aIMUHUCTPATOP U3MEHSET THUIT KOHPUTYparuu, mapameTpsl [P-

aJpeCcai U JOIIOJHUTCIBHBIC IIapaMCTPhI.

Ao6aBneHue ceteBoi KoHpurypaummn X

Static

Devices
ens2
rtual Name

Testvlan

1.1.1.1 /24

[ononHurensHele HacTpoRKm

P forward

Pucynok 96 — OkHO 0OHOBJIEHUSI CETEBBIX HACTPOEK
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Unes. Ne 0yon.

Bszam. une. Ne

Ioon. u oama

Hne. Ne noon.

IIpuMeHeHnEe HW3MEHEHMI BBIIOJNHACTCA Ha)XxaTueM KHONKH «COXpaHUThY,
OTMEHA — HAXKATHEM KHOIIKU «OTMEHa.

[locne BHeceHHs M3MEHEHMH A1 NPUMEHEHUS KOHPUTypaluud HEOOXOAMMO
HaxaTh KHonKy «llepesarpy3utb cereBble cinykObl». Omnepaius BbIIoJHsETCS 0€3

nepe3arpy3Ku CUCTEMbI U 00€CTIeUnBAET BCTYIJICHUE U3MEHEHUH B CUITY.

4.11 Hacrpoiikn

Paznen «Hactpoiiku» npenHasHaueH JJisi KOHQUTYpUPOBaHUS OOLIECUCTEMHBIX
napamMeTpoB, a TaK)Ke MapaMeTPOB YBEJOMIICHUA M CHUHXPOHHU3ALMH BPEMEHU (CM.
pucyHnok 97). B BepxHell yactu uHTepdeiica pacrnonoxkeHbl BKIAJAKU Epexoaa Mexay

noapazaenamu: «Crucrema», «SMTP», «Telegram» u «O cucreme».

Hacrpoiiku

) g @ ez

0 Hactpoiiku asbika @ Hacrpoiiku asTopusauumn

Cmena naponn

Pycckuit

Europe/Moscow

Mamennre

NTP @ Wamenenne hostname
Peol loGankTs cepe ‘ + SpaceSAN

Pucynox 97 — Paznen «Hactpoitku»

Bo Brimanke «Cuctema» BBINIOJHSAETCA HACTPOMKA OCHOBHBIX IapaMeTpPOB
MOJIB30BATEIILCKOM cpefibl (CM. prucyHOK 98). B manHOM pasznerne aiMHHHCTPATOP MOXKET

BBIOpATH SA3BIK MHTEp(eiica CHCTEMBl U HACTPOUTH YACOBOM TOSIC.
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IToon. u dama

Unes. Ne 0yon.

Bzam. une. Ne

Ioon. u oama

Hne. Ne noon.

Hacrpoiiku

a Hactpoiiku Asbika

flsbik CucTembl
Pycckuii

Yacosoi noac

Europe/Moscow

Tobasus cepsep

pool 192.168.1.1 0]

O\ Telegram @ 0 wcreme

@ HacTpoiiku aBTopusauun

Cmewa napons
Texywwii napons

Beeawte naponb (*MuHuMankHaa AnvHa napoas 8 CMMBONOB)
MoaTsepAWTe Naponb

Usmennuts

@ Usmenenne hostname

SpaceSAN

Pucynox 98 — Bknagka «Cucrema»

B pazgene «Hactpoiiku aBTopuzanuu» J0CTynmHa (YHKIUS CMEHBI MapoJs

ITOJIB30BATCIIA. I[JBI HU3MCHCHUS IMapOJIA H€06XOIII/IMO YKa3aTb TGKYHII/Iﬁ ImapoJib, 3a1aTb

HOBBIN Mapojib U MOATBCPANUTL €0 IIOBTOPHBIM BBOJOM, ITOCJIC YCT'O HAXATbh KHOIIKY

«3mennTh». MuHNMaabHas JJIMHA I1apoJisd COCTAaBIIACT 8 CHMBOJIOB.

CUCTEMBI. YKa3aHHOE UM HCIIOJIB3YCTCA JIA I/I,HGHTI/I(i)I/IKaHI/II/I CHUCTCMBEI B CCTU.

B pas3acic «3menenne hostname» BBITOJHSAETCS H&CTpOﬁKa HNMCHH XOCTa

B paznene «NTP» BbINOJHIETCA HACTPONKA CEPBEPOB CUHXPOHU3AIIMU BPEMEHHU

(cMm. pucyHok 99). AnmunuctpaTop MoxeT nob6aButh NTP-cepBep, ykazas ero aapec, a

TAKKC VYAAJIUTb PaHCC I[O6aBJ'IeHHI>Ie CCPBCPBLI.

CUHXPOHU3AIHUIO CHCTCMHOI'O BpCMCHH C BHCINTHUMHU NCTOYHHKAMMH.

Hactpoitka NTP o6ecneunBaet
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Unes. Ne 0yon.

Bzam. une. Ne

IToon. u dama

Hne. Ne noon.

Pool DNobasuTs cepeep
pool pool.ntp.org 0]

Pucynok 99 — Hacrpoiika «NTP»

CuHXpOHHM3AIUST BPEMEHHU HCIIONB3YETCS ISl KOPPEKTHOH paboThl >KypHAIOB
COOBITUH, PETUTHKAIINA U CUCTEMHBIX CEPBHCOB.

Bo Bkmaake «SMTP» HacTpamBaroTcsi TapaMeTpbl OTIPAaBKHA TOYTOBBIX
yBenomiienuid (cM. pucyHok 100). B nmannom paszgene ykaswiBatorcs ajapec SMTP-

cepBepa, CeTeBOM MOPT, aJApec OTIPABUTENS U MAPOJIb ISl AyTeHTU(UKAIIH.

Hacrpoiiku

@ Cncrema Q Telegram @ O cuecTeme

SMTP (Monyuateneii: 0)

Xocr Email nonywarens:

Norun

Napone

ns()

Pucynok 100 — Bkmagka «SMTP»
Taxxe mpegycMOTpeHa BO3MOXKHOCTH JOOABJICHHS OIHOTO WM HECKOJIBKHX

aIpecoB DIJIEKTPOHHOW MOYTHI moiydarene yBenomiieHud. Ilocie wu3meHeHus
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IToon. u dama

Unes. Ne 0yon.

Bszam. une. Ne

Ioon. u oama

Hne. Ne noon.

[IapaMeTPOB HACTPOUKHU COXPAHAIOTCSA HaXKaTUeM KHONKHM «CoxpaHuTh». [[ns ynaneHus
azpeca 3IEKTPOHHOM MOYThl, HEOOXOAUMO Ha)KaTh HA UKOHKY «Kop3uHa».

Bo Bknaake «Telegram» BeImonHsIETCS HACTPOWKA YBEIOMIICHUIN Yepe3 CepBHUC
Telegram (cMm. pucynok 101). [Ins HacTpoiiku HE0OX0IMMO yKa3aThb TOKeH Telegram-

6ota u uaeHTudukarop kanana uiau Chat ID nomydarens yBeaoMIIeHUH.

HacTtpoiiku

@ Cuctema Q SMTP .@ Telegram

Telegram (Monyuareneii: 0)

TokeH Tenerpam 6ota

ID kanana/Chat ID

Pucynok 101 — Briragka «Telegram»

[Tocne nobaBneHus mapaMeTpoB KOHPUTYpAIHS COXPAHAETCS C UCTIOTb30BAHUEM
COOTBETCTBYIOIICH KHOTKH. YBEIOMJICHHUS HCIOJB3YIOTCS Uil WHOOPMHUPOBAHUS O
CHUCTeMHBIX COObITHAX W ommOkax. Jmsa ymanenuss Chat ID, HeoOxomumMo HakaTh Ha
UKOHKY «Kop3uHa».

Bo Brimamke «O cucremMe» o0TOOpakaeTcss CHpaBOYHAas HHQPOpMAIUsI O
IporpaMMHO-aIMapaTHOW KoHGUrypanuu cuctembl (cM. pucyHok 102). B ganHOM
paszesie BBIBOJSATCS CBEACHUS O BEPCHUHU MporpamMMHOro obecmedeHus, Bepcun ZFS,
ONEPALMOHHOMN CHUCTEME, UMEHH XOCTa, CEPUMHOM HOMEPE YCTPOUCTBA U BEPCHUH SIPA.

JlonmomHUTENbHO B pazjene oToOpakaeTcss MH(pOpMAIUsS O JHMIICH3UPOBAHUU
CHUCTEMBI, BKJIIOUas CBEJCHUS OO0 OpraHW3alliM, aJpece JJICKTPOHHOW IMOYTHI, CPOKax
e CTBHS JTUIICH3UU U HOMepe nutieH3uu. [logpoOHoe onrcanre mapaMeTpoB JUIICH3UN

Y YIIPABJICHUS JINLIEH3UPOBAHUEM IPUBEICHO B COOTBETCTBYIOIIEM pa3Aeie JOKYMEHTA.
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Hacrtpoiiku
@ Cucrema

Bepcwa:

Bepcna ZFS:
TMoCTaBLMK CUCTEMBE:
oc:

msa xocra:
CepuiiHbIi Homep:

Bepcua sapa:

B nmamHOoM pasznene

O smrp

4.0.0+san-single
2411
Supermicro
SpaceQs 1.0.124
SpaceSAN
0123456789

6.12.57-Space05.x86_64

Pucynox 102 — Bxnaaka «O cucteme»

JOCTYITHA

Q Telegram

OpraHuzauua:
Email:

[lata cosaanms:
JlaTa OKOHUaHuA:

Homep nuuewsum:

byHKIUSA

OOHOBJICHUS

SpaceSAN
info@spacesan.ru
07.04.2026
30.06.2027

SpaceSAN-1YE2M23D-070426-001

3arPYaUTE NULEHSHOHHI Ko

MIPOrpaMMHOTO

00CeCIICUCHUS CHUCTEMBI. I[J'I}I BBITIOJIHCHHST OOHOBJICHUS HGO6XOI[I/IMO HaXXaTb KHOIIKY

«O06HO0BUTH Bepcuto [10», mocie yero oTKpbITh OKHO 3arpy3ku apxuBa oOHOBIeHUs. B

OTKpBIBIIEMCS OKHE TpeOyeTcst BbIOpaTh (ailil apxuBa Ha JIOKAJIbHOM YCTPOWCTBE

aIMUHUCTPATOPA U MOATBEPAUTH €TO 3arPy3Ky.

[Tocne 3aBepiieHust 3arpy3Kd CHCTEMa aBTOMATHYECKU BBITIOJIHSAET MPOBEPKY

daiina apxuBa ¢ 0OTOOpa)KCHUEM CTaTyca MPOBEPKH U MHOOPMAIIMK O TEKYIEeH BEpCUH

nporpaMmHoro obecrneuenus. [lpu ycremHoM 3aBEpIIEHUH MPOBEPKU CTAHOBUTCS

noctynHa kKHomka «OOHOBHUTHY», MpeAHA3HAYEHHAs IS 3aIycka MpoIlecca YCTaHOBKHU

OOHOBJICHHUS.

ITocne wHaxatus KHONMKH «OOHOBHTB» HAYMHASTCS TIpoliecC OOHOBICHUS

cuctemMbl. HeoOXomuMo MOKIaThCs 3aBEpIICHUS JTaHHOW OMeparuu JUisi KOPPEKTHOM

YCTaHOBKH HOBOW BEpPCHH MPOrpaMMHOT0 obecrieuenus (cMm. pucyHnok 103).
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3arpysvmk apxue

CraTyc npoBepKu:
Bepcua: 1.4.0

OBHOBUTE

Pucynoxk 103 — O6HoBnenue Bepcuu 110

B pa3zpene taxke poctynHa GyHKUMS (OPMHPOBAHUS JIMAarHOCTHYECKOU
uHpopmanuu. s moiayyeHus: KypHAJIOB CHCTEMbl HUCIMONb3yeTcss KHomka «CoOpathb
JIOTH CHCTEMbI», TO3BOJIAIONIAs CPOPMUPOBATH U BBIFPY3UTH ApPXUB C JIOTAMU JIJISt

HOCJIeYIOIIEro aHaau3a (cM. pucyHok 104).

CofipaTh NOrM CMCTEMB 0O

Pucynok 104 — Pe3ynbrat hopMUpOBaHUS apXHUBa JIOTOB CUCTEMBbI

4.12 Illudposanue

OYHKIIMOHAIBHOCTh MHU(POBAHUS TMpeIHA3HAUYCHA JUIsl 3allUThl JaHHBIX,
pa3MemEHHbIX B HaOopax naHHbIX (dataset), OT HECAHKIIMOHMPOBAHHOTO JOCTYyIA.
[HndpoBanue HACTparBaETCs MPH CO3IaHUK HAOOPA TAHHBIX U TPUMEHSETCS Ha YPOBHE
BEIOpaHHOTO 00BeKkTa xpaHenws. Jlng 3ammdpoBaHHBIX HAOOpOB  JTaHHBIX
MIPETYCMOTPEHBI orepanuu yIpaBICHUS COCTOSIHHEM
(6moxupoBaHue/pa30IOKUPOBAHNE) W  MEXAaHW3Mbl TMPEIOCTABICHUS  KIIOUYEBOTO
Martepuana.

[Tpu co3manmm Dataset mwnm VVol agmunuctparop BbiOWpaer (Gopmar Kiroda

mdposanus (cM. pucyHok 105).
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Co3zpanue Dataset X

Filesystem

Lo

Filesystem name
| @opmar knioua |

| Bes wudposaHua

| v bes wndposaHWa
RAW Koy ' |
|
HEX knto4

Maponb [

Pucynok 105 — Hacrpoiika mudposanus Dataset u VVol

[TognepxxuBaroTCs CiaeAyIOIINE BAPUAHTHI:

[Tpu

BBIOMpACTCS

be3 mmdppoBanus — o00bekT co3gaércs 63  MpPUMEHEHUs
KpUNITOTpaUIECKON 3aIUTHI.

RAW-kawu — wucnone3yercs kiwodeBod Qaitn B ¢dopmatre RAW,
dbopMUpyEeMBIii CHCTEMOI aBTOMaTHYECKHU.

HEX-kawu — wucnons3yercs kiaoueBor daiin B ¢opmare HEX,
dbopMUpyEeMBIii CHCTEMO aBTOMaTHYECKHU.

IMapoas — xmodeBol Matepuan (GopMUpyEeTCs Ha OCHOBE Iapo,
3a/1aBaeMOro aJIMHHHCTPATOPOM.

BeiOOpe ¢dopmaroB RAW-kmwu wm HEX-kaw4 gonogHUTENTBHO

aNropuT™M MUGPOBAHUS U3 MEPEUYHS MOMAJEPKUBAEMBIX (Hampumep, aes-

256-gcm). Ilocme moxaTBepkaeHus cosnanus 3amudpoBaHHoro Dataset mimm VVol

CHUCTEMa aBTOMATHYECKU TeHEepupyeT KoY mudpoBanus, Gopmupyer Qaitn kioya u

VHHUIMUPYET €ro 3arpy3Ky Ha YCTPOKMCTBO aIMUHUCTPATOPA.

Qaitn  wrroya mudpoBaHUA  ABISIETCS  O0S3aTENBHBIM  AJIEMEHTOM IS

MOCJICTYIOMIETO JOCTYTA K JaHHBIM MPHU UcToiab30Bannu hopmatoB RAW-ximou u HEX-

Kio4d. JlaHHblid Qalial He coxpaHseTcsl B CHCTEME M JOJKEH OBITh COXpaHEH

aIMHHUCTPATOPOM B HAJEKHOM MECTE.
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[loteps ¢aiina kmouya mWU@pPOBaHUSA  NPUBOJUT K  HEBO3MOXKHOCTH
BOCCTAHOBJICHHS JOCTYMa K JaHHBIM, pa3MENIEHHBIM B COOTBETCTBYIoImeM Dataset miun
VVol.

B cnywae umcnonbp3oBaHUS mapoipHOro (hopMara KiIOYa JOCTYM K JaHHBIM
oOecnieunBaeTcsi MyTEM BBOJAA 3aJaHHOTO TMApOJs MpPH BBIMOJIHEHWH ONEpaluu
pa30JI0KUPOBAHMS.

amudpoBannbie Dataset 1 VVol oroOpaxkatoTcss B uHTEpdeiice ¢ npu3HaAKOM
OsokupoBku (cM. pucyHok 106). B 3a010krpoBaHHOM COCTOSIHUM JOCTYN K JaHHBIM
OTpaHUYCH, U OOBEKT HEJOCTYNEH IS JIKCIUTyaTallid 1O BBITOJHEHUS MPOIEAYpPHI

pa30JI0KUPOBAHMSL.

n

U on on & @ EI

Snapshots Dedup Compression

Pucynok 106 — 3ammudpoBannsiii Dataset/VVol B 3a0710kupOBaHHOM COCTOSIHUM

s monmydenust qocTymna k 3ammdpoBanHoMy Dataset mmu VVol HeoOxoaumo
BBITMIOJTHUTH OTEPaLIUI0 pa30JIOKUPOBAHUS.

e [lpu wucnonwp3zoBanuu mudposanus ¢ Qopmaramu RAW wumun HEX
pa30JOKUPOBAHKME BBIMOJHSAETCS MMYTEM BBHIOOpa U 3arpy3Kd paHee
coxpanéHHoro (aitma kirodya MmUGPOBaHMS, IIOCIE YEro Omeparus
NOATBEPKIAECTCS HAXKATUEM COOTBETCTBYIOIIEH KHOINKHU (CM. PUCYHOK
107).

o [lpm wucmonp3oBaHMM NAPOJBHOrO TMIHGPOBaHUS Ppa3OIOKUPOBAHHE
BBIIIOJIHAETCA MYTEM BBOJA 3aJaHHOIO MApOJIsl W IOATBEPKICHUS

oreparuu (cM. pucynok 108).
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Pas6nokupoBaHue genesis/DDADDF X

BoibepuTe daiin c raw Kno4om

Buibpate daiin

PazbnokmpoBate OTMeHa

Pucynok 107 — Pa36nokupoBanue Dataset/VVol ¢ ucnonszoBannem RAW/HEX kiroua

Pas6nokuposaHue genesis/DDDFEA X

PazbnokmpoBate OTmeHa

Pucynok 108 — Paz6nokupoBanue Dataset/VVol ¢ ucnons3oBanueM maposs

[Tocne ycnemmnoro pazoiokupoBanus Dataset unu VVol nepeBogutcs B pabouee
COCTOSIHM€ W CTAaHOBHUTCS JOCTYITHBIM JJISI WCIOJb30BaHUsS (HalijIOBEIMU M OJOYHBIMU

CEpBHUCAaMU CHUCTEMBI.
4.13 3ameHa aMcCKa NPU BbIX0/€ U3 CTPOS

[Ipu BBIXOAE AMCKA U3 CTPOSI JAHHOE COOBITHE MOXKET OBITh OOHAPYKEHO IO
WHIMKATOPY COCTOSIHUS BO BKIaake «Hardware», mpu 3TOM WHAMKAIWS HEUCITPABHOTO

JMCKa 0ToOpaXkaeTcsi KpacHBIM IBETOM (cM. pucyHok 109).
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WHdopmauusa o cucteme

O cucTeme

Undopmaums o guckax

=
8 8
Bcero avckos OBl paamep Ucnonsayembie Co6ogHsIe

6 20.96TB 4 2

JAvcku

HassaHwe Wntepdeitc Pasmep CocTosH1e B nyne
mpathg scsl 3.49TB genesis
mpathc scsl 3.49TB test_gen2
mpathe scsl 3.49TB genesis
mpathh scsl 3.49TB

mpathd scsl 3.49TB genesis

mpathf scsl 3.49TB genesis

Pucynok 109 — Maaukatop COCTOSIHUS JUCKa

Hanee HeoOxoammo mepeTH Ha BkiIaaky «ZFS». B ciaydae BO3HUKHOBEHHS
npoOJjieM C IMyJOM HaJl €ro TMoKazaTesIMU OyJeT OoToOpakaThCs MPEeayNpekIaroliee
COOOIIIeHNEe, a COCTOsTHUE Iysna MokeT u3MeHuThcs Ha «DEGRADED» (cm. pucyHok

110).

B genesis One or more devices have been removed. Sufficient replicas exist for the pool to continue functioning in a degraded state. + 8 ® = () ® DEGRADED
6.89TB Bcero —
——

823.92G8 vcrions3sosaro / 6.08TB ceobopso

Pucynok 110 — Ilyn B coctossnun «DEGRADED»

Jlnst ycTpaHeHHs] HEMCHPAaBHOCTU TpeOyeTcs 3aMEHUTh JUCK B HACTPOMKAX

COOTBETCTBYIOIIETO MyJa. (cM. pucyHok 111).

g genesis One or more devices have been removed. Sufficient replicas exist for the pool to continue functioning in a degraded state. + @ E= () ® DEGRADED

6.89TB Bcero

823.92GB wcnons308ako [ 6.08TB ceobopro

Pucynok 111 — Ilepexon B HacTpoiiku myna

Jlanee cnenmyer mnepedTH Ha BKIAAKy «3aMeHa JHCKOB». B paszgene co

CKOH(GUTYPUPOBAHHBIMHU TPYNIaMH HEOOXOIUMO HAMTH OTKA3aBIIUN JUCK; TAKOU THUCK
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BBIIACIIACTCA KPACHBIM LIBETOM, YTO YKA3bIBACT HA HAJIMYHNC HCUCIIPABHOCTH (CM. PUCYHOK

112).

[ zfs / genesis / replace 3aMeHa gUCKoB 3amennTe

5 Onuwm AocTynHbie puckn CKOHGUrypMpoBaHHbie Fpynnbl

& Pacwmpurts nyn mirror-0 - 2

3.497
& 3amena puckos mpathh

( mpathe

== Jfloru nyna

ﬁ Cepauc mirror-1- 2

Pucynok 112 — OtkazaBuinii TUCK B ITyJie

[Tpu 3amene aucka, TaHHbIE OyIyT KOMUPOBATHCS C OJJHOTO JUCKA HAa APYTOH, My
HE TIOMEHSIET COCTOSIHUS MOKAa OHO HE 3aKOHYHUTCS, MIPOrpecc MOXKHO OyAeT YBUIIETh B

HWKHEH 9acTH BKIIAJKU cepBHC (CM. pucyHok 113).

[ zfs / PoolO / service OumncTKa cTaTyca nyna

CBpOCHTS TekyLuuii CTaTyC Nyna (OWMBKY, CoBLITUS). ONEpaLIVs HE BAMSET Ha AaHHbIE, HO OYMCTMT MCTOPMIO OLIMBOK A0 CMIEAYIOLLEH MPOBEPKH

Oumcruts cratyc
25 Onuwm

Pacwuputs nyn
8 5 Y Mposepka yenocTHocTy (scrub)

& 3amena guckos 3an NOHAYIO NPOBEPKY LIENOCTHOCTY aHHbIX B NyNe. SCrub YATaeT BCe BROK U aBTOMATUYECKIA UCTIPABASIET OBHAPYXKEHHBIE OLIMBKY C MCMIONb30BaHUEM

== Jloru nyna

Ypanenwue nyna

Ypanexue nyna Hec TMO V pe BCe: ONHEHMeM onepauumn ybeauTecs, YTo ¥ Bac eCTb aKTyanbHas pe3epBHas KOnus.

Health

One or more devices is currently being resilvered. The pool will continue to function, possibly in a degraded state

Deitcteusa
Wait for the resilver to complete.

CraTyc cKaHMpoBaHus
resilver in progress since Fri Feb 6 15:30:34 2026 4.32G / 13.8G scanned, 775M [ 9.12G issued at 48.5M/s 763M resilvered, 8.31% done, 00:02:56 to go

8.31%

Pucynok 113 — IlIkana mporpecca KonmupoBaHUs

Jlucm

95

Hsm.| Jlucm Ne ooxym. Ioon. Jama

Konuposan Dopmam A4




IToon. u dama

Unes. Ne 0yon.

Bzam. une. Ne

Ioon. u oama

Hne. Ne noon.

Tenepb He0OX0AMMO BO BKIIaJike «CepBUC» OUUCTUTH CTATYC IMysa (CM. PUCYHOK

114).

[ zfs [ genesis / service OuucTKa cTaTyca nyna

C6poCcKTh TeKyLWIi cTaTyc nyna (OWKEKK, coBbITs). OnepaLms He BNUSET Ha flaHHbIe, HO OYMCTUT MCTOPUIO OLUMBOK [0 CReyioLLeii MPOBEPKH.

OuncrmTs cratyc
5 Onumm

& Pacwwmputs nyn

Mpoeepka yenoctHocTH (scrub)

&' 3ameHa puckos 3anyckaeT NOHNYIO NPOBEPKY LIENOCTHOCTH AaHHbLIX B Myne. SCrub YUTaeT BCe 6NOKM M aBTOMATUYECKM MCMNPABNSET O6HAPYEHHLIE OLIMGKN C UCNONb30BaHWEM
M3BLITOYHOYTH.

== Jlorn nyna
3anycx scrub

Ypaneuue nyna

YpaneHue nyna Heo6paTUMO 1 NPUBEAET K NOTEPE BCEX AaHHbIX Ha HEM. Mepep BbiNONHEHWEM onepaLi Y6eauUTeCh, YTO Y Bac ECTb aKTyanbHas pe3epBHas Konus.

| E
]
£
5
z

1 BOMKeH BbiTh pasmMOHTMPOBaH, Bce wapukry (NFS/SMB/ISCSI) OCTAHOBNEHS, 3 38[1aHYS PENUMKELYM OTKIIOHEHS!

Pucynoxk 114 — Ouuctka craryca myJa

[locne BBINOJIHEHUS YKa3aHHBIX JEWCTBUU COCTOSIHUE IIyJla W3MEHSIETCS Ha
ONLINE, u myn CTaHOBUTCS IOJHOCTBIO TOTOBBIM K JaJbHEHIICH dKCILTyaTaiuu. (Cm.

pucynok 115).

= Sl + &8 @® &= () ® ONLINE

384.00KB ucnons3sosako [ 3.38TB caobogHo
Filesystems

0 off on
S W

test
O .
ilesys Snapshots Dedup  Compression

ystem 96.00KB uc

Pucynok 115 — CraTyc nyna nociue 3aMeHbl UCKa

4.14 Omnucanme HacTpoek mynaa u dataset/vvol

[TapameTpsr kondurypamuu ZFS-myma omnpenenstor moBeneHne (ailioBbIx
CUCTEM, CO3JaBaeMbIX Ha ero ocHoBe. OHU BIMSIOT Ha MPOU3BOAUTEIHHOCTD,
HaJIEKHOCTh, 0€30MaCHOCTh U YNPaBISIEMOCTh XpaHunuia. Hactpoliku 3agatorcst mpu

CO31aHNN (baﬁHOBOﬁ CHCTEMBI U B OOJBIIMHCTBE ClIy4acB HC IIOAJICI)KAT HM3MCHCHHIO
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nocne e€ co3manus. Hibke mpuBeneHBI PEKOMEHIyeMbIEC 3HAUYEHHUS MapaMeTpoB IJis
CEpBEPHBIX CHCTEM OOIIEeT0 Ha3HAUYCHHUSI.

recordsize — pasmep 3amucH, HCIOJNB3yeMbld ZFS s 3amucu  JTaHHBIX.
3nauvenue no ymonuyanuto — 128 Kb. Ilpu pabore ¢ 6a3amu JaHHBIX PEKOMEHAYETCS
yctanaBimuBaTh 16 Kb. Jlns apXuBHBIX XpaHWIHIN, COACPKAIIUX KPYMHBIC (ailibl,
nomyctumo yBenaudenne 1o 1 Mb. Jlng oOmero ucnosib30BaHMsl PEKOMEHIYETCS
3HA4YCHHE M0 YMOTYAHHIO.

checksum — anropuT™ KOHTPOJIBHON CYyMMBI It OOHAPYKCHHS MTOBPEIKICHHIA
JaHHBIX. 3HAUCHHE IO yMOJYaHUI0 — ON. OTKIIOYEHHE KOHTPOIBHBIX cymMM (off)
HEJIOIYCTUMO.

COMPression — MeToJI CXKaTHs TaHHBIX Ha JieTy. PeKoMeHIyeTCs HCIob30BaTh
Iz4. JlanHbIi anropuT™M 00€CIEeYMBAET BBICOKYIO CKOPOCTH CIKATHS U pa3KaTHS IPH
cpenHeM koadduimente cxatus 1,5-2,0. Mcrmonb30Banue gzip AOMYyCTUMO TOIBKO TIPH
HAJIMYUU CIICHUPUICCKUX TPEOOBaHHH K 00BEMY XpaHEHHS, NMPH 3TOM HEOOXOJIMMO
YUUTHIBATh yBeNMUeHUe Harpy3ku Ha L{I1.

atime — ympaBjeHHE 3alKMChIO BPEMEHHU TOCIEIHEro J0CTyna K (aimy.
3HaueHue Mo ymoilyaHuio — ON. PekoMeHnnyeTcsi ycTaHaBiauBaTh 3HaueHue off, eciau
HEOOXOJIMMO YBEIMYHUTHh TMPOU3BOJUTEIBLHOCTh. BKIIOYeHHE atime NPUBOIUT K
JIOTIOJTHUTENIPHON 3allUCH METAJaHHBIX TPH KaXJIOM 4YTeHHHU ¢aiina, 4TO CHUKAET
IPOU3BOIUTEILHOCTh, 0COOCHHO Ha CUCTEMAX C BHICOKOH YacCTOTOM oOpaIeHuH.

eXeC — pa3pelieHue BBITIOJHCHHUS (GaijioB Kak mporpamMM. Pexomenmayetcs
3HaueHue on. 3HadueHue off MOmycTHMMO TONBKO NIt (PaIOBBIX CHUCTEM, COIEPIKAIIUX
MCKITIOUNTEIHLHO apXMBHBIE MM HEUCTIOTHsEMbIE TaHHbIe (Hanmpumep, /backup, /archive).

readonly — pesxum TOIBKO JUTsI YTeHUsA. PexomenyeTcs 3HaueHue off. 3HaueHune
on TMPUMEHSETCS HMCKIIOYUTEIBHO [JIi apXHUBHBIX KOIWH, CHUCTEMHBIX O0pa30oB HIIU
PE3EPBHBIX JaHHBIX, KOTOPHIE HE TOJJIEKAT H3MEHEHHUIO.

snapdir — BUAMMOCTh JIUPEKTOPHH CHAIIIOTOB. PekoMeHmyeTcs 3Ha4YCHHE
hidden. Ilpm 3Hauenuwm visible CHamIMOTHI TOCTYMHBI KaK CKpPbBITAs JAUPEKTOPUS

zfs/snapshot BHYTpH (paiisioBOM CUCTEMBI, UTO YBEIMYHUBACT PHCK CIYUYAHOTO YIAAJICHUS
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nwmu monudukanuu. 3HadeHue hidden oOecrnieunBaeT Oe30mMacHBI JOCTYyN dYepes
CIICLIUaIbHBIN IYTh.

aclmode — ympasnenue nosenennem ACL npu u3MeHEHHH MIPaB JOCTYIIA.

discard — npu u3meneHun npas goctyna Bce ACL cOpachiBaroTcs.

passthrough — ACL coxpansercs 0e3 H3MEHEHHH, Jake eClId IpaBa
U3MEHSIOTCA.

COpieS — KOJMYECTBO KOTHIA KaXKIOT0 0JIOKA TaHHBIX. 3HAUYCHUE [0 YMOITYAHHIO
— 1. Jnsa ¢daitnoBeIX cucTeM, COAEpKAIIUX KPUTUUYECKH BaKHBIE JIaHHBIE
(xoH(urypamuu, 0a3bl JaHHBIX, CUCTEMHbIE (ailyibl), PEKOMEHAYETCS yCTaHaBIMBATh
copies=2. 3HaueHHE COpies=3 MPUMEHSAETCS B HMCKIIOYUTEIBHBIX Clydasx. 3HAYeHUE
copies=1 TOMyCTUMO TOJIBKO JJIsl HEKPUTHUYHBIX TaHHBIX.

casesensitivity — y4éT peructpa cuMBOJIOB B MMeHax (aitioB. [To ymomyaHuio
Bcera Sensitive. B akTyaibHOIN BEpCHU SIBIISCTCS HE U3MEHICMBIM.

dedup — BrIItOYCHME NEMYIUITMKAIMKM JaHHBIX. PekomeHayetrcst 3HaueHue off.
Henymnukaius TpeOyeT 3HaUUTeIbHOTO 00bEMa onepaTtuBHOM mamsatu (1-5 I'b na 1 Th
JAHHBIX) M CHIDKAET MPOU3BOAUTENBHOCTh. [IpuMeHeHue BO3MOMXHO TOJBKO TIIPH
HAJIMYUM BBICOKOM CTEemeHH ayOJMpoBaHUS JaHHBIX (HAMpUMEp, MHOXECTBO
OJIMHAKOBBIX BUPTYaJbHBIX MallWH). BMecTo AeayluMKanuu peKOMEHAYETCs
UCITOJIB30BaTh compression=I1z4.

SYyNnC — peXuM CHHXpPOHHOHM 3amucu. Pexomenmyercss 3Hadenwme standard.
3nauenue always mpuMeHsIeTCsl TOJIBKO JUIsl CUCTEM C BBICOKHMMH TpeOOBAaHUAMH K
IIEJIOCTHOCTH JIaHHBIX (HanmpuMep, GUHAHCOBBIE I METUITUHCKUE CUCTEMbI). 3HaUCHUE
disabled HegomycTMO B IpOJaKITH-CpEIAX.

snapdev — JOCTYII K CHENIIIOTaM KaK K OJIOYHBIM YCTpOHCTBaM. PexomeHyercs
snauenne hidden. 3nauenue visible momycTHMO TONBKO TIPU HEOOXOIUMOCTH TPSIMOTO
noctyna k cHernmoraM ZVOL (Hampumep, i BOCCTAHOBIICHUS BUPTYaJIbHBIX MAIIIHH),
HO TpeOyeT CTPOTroro KOHTPOJIS J0CTyIa.

acltype — Tum cucTemsl yIpaBJIeHHUs TOCTYIIOM. PekoMeHyeTcs 3HaueHue POSiX
JUISL CUCTEM, paboTaroMX HCKIIoUMTeIbHO moa Unix-nmogoousivu OC. 3nayenue nfsv4

npu uHTerpanuu ¢ Windows-kiiieHTaMy WU IPU HEOOXOAMMOCTH CIIOKHON Mozenu
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Iloon. u oama

Une. Ne 9yon.

Bzam. une. Ne

Iloon. u oama

Hne. Ne noon.

npaB JOCTyNa. 3HA4YE€HHWE NnOone MPHUMEHSIETCS TOJNBKO B MPOCTHIX CLEHapuix 0e3
HEO0OXOIMMOCTH yHpaBJIeHUs 10CTYnoM Ha ypoBHe ACL.

[Tapametps! recordsize, checksum, compression, atime, exec, readonly, snapdir,
copies, dedup, sync, snapdev, acltype, aclmode siBisiroTCSt HacaeAyeMbIMH OT mmysia. OHU
3aJJal0TCSl €IMHOOOpa3HO NS mysia M (DaiyIOBBIX CUCTEM W HE MOJIJIEKAT M3MEHEHHUIO
MOCTIE CO3/IaHus TTOCTICTHHX.

Hckmouennem sBisiercs: mapametp direct, KOTOpBI HE HAacleAyeTcs OT myJa |
MOJKET YCTaHaBIMBATHCA WHIANBUAYATBHO JUIS KaKI01 (DaiiIoBOM CHCTEMBI.

direct — ympasisieT npsMbIM BBOJIOM-BBIBOJIOM B 00x071 k3mia ARC.

disabled (no ymomuanuto) — ¢daar O _DIRECT wurnopupyertcsi, HCHOIb3yeTCS
o ARC.

standard — ¢mar O DIRECT yuntbhiBacTCS mpH COOJIIOJICHUN TpeOOBaHUN K
BeIpaBHUBaHUIO (11 CYB/] ¢ COOCTBEHHBIM KAIIIMPOBAHUEM ).

always — mpHHYAMTEIbHBIH MPAMON BBOI-BBIBOJ (TOJIBKO JJIsi TECTHPOBAHHUS,
CYIIECTBEHHO CHM)XAET MPOU3BOUTEIHHOCTD ).

st 61ounbix ToMoB (ZVOL) ucnons3yercs nmapaMmerp volsize, onpeaesronuii
BUUMBIN pa3Mep 0JI0YHOTO YCTPOMCTBA.

volsize — 3amaér sormueckuii pasMep ToMma. YKaspiBaeTcs B OalTax C
Bo3MOxkHbIMU cyhdurcamu (K, M, G, T).

3HaueHNEe YCTAHABIMBACTCS MIPH CO3/IaHUU TOMA U HE MOJUICKUT U3MEHEHHIO.

JIOJHO COOTBETCTBOBATH MOTPEOHOCTSIM MOIKIIOYAEMOM CUCTEMBI (HATIPUMED,

pasMepy AucKa BUPTYaJIbHON MaIluHBbI).
4.15 JluueH3us U NMOJIEPKKA

Pasnmen smneH3upoBaHHMsS TpeAHA3HAYCH I MPOCMOTpa HWHQPOpMAIUU O
TEKYIIIEM COCTOSHUY JIMIICH3WH U YIPABJICHUS JIMIICH3HOHHBIM KITFOUOM CHCTEMBI (CM.
pucynku 116-118).

B pazmene oroOpakaroTcsi CBEJCHHS O JIMICH3WH, BKJIIOYAas HAaWMEHOBAHHE
OpraHM3aIllH, aJpec ICKTPOHHON MOYTHI, JaTy CO3JaHUsS JHUIICH3UH, ATy OKOHYAHUS

JTEeUCTBUS W HOMEpP JHIeH3uU. [Ipy Hamuuyuu aKTUBHOW JHIEH3WH B HHTEpdeiice
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oTroOpaxkaroTcst (PaKTUUECKUE 3HAYCHUS YKAa3aHHBIX MapaMeTpoB (CM. pucyHOK 116).

Cpox JOedCTBUSL JTULEH3UM ONpPEAEINIeT TOCTYMHOCTh (PYHKIMH CHUCTEMBI, CBS3AHHBIX C

TEXHUYECKOU MOJIIEPKKON U OOHOBJICHUSIMU MPOTPAMMHOI0 00ECIICUEHUS.

Hacrpoiiku
@

Bepcua:
Bepoun ZFS:
TIOCTABUIMK CACTEMBE
oc:

Mmna xocra;
Cepuiiribii Homep:

Bepaun aapa:

40.0+san-single
24141
Supermicro
Space0s 1.0.124
SPSAN-325-25-30
0123456789

6.12.57-5pace0S.x86_64

Opranusauvs:
Email:

Aata coanaHms:
[laTa oKoHuaHMs:

HoMep avuensiu:

SpaceSAN
info@spacesan.ru
07.04.2026
30.06.2026

SpaceSAN-2M23D-070426-001

Pucynok 116 — MUadopmarus 06 akTHBHOHN JTUIIEH3UU

B clydac OTCYTCTBHA JTHMLOCH3HWH MWW IIPpU HCIIOJIB30BAHUH HpO6HOFO peKuma

I~
g
3 COOTBETCTBYIOIIME T0JIs nMpuHUMaroT 3HadeHre « TRIAL MODE» (cm. pucynok 117),
£
8~
S 4YTO YKA3bIBACT HA OTCYTCTBHC aKTUBUPOBAHHOUW JIMLICH3UU.
% OpraHuzauums: TRIAL MODE
2
g Email: TRIAL MODE
X

Jata co3zpaHusa: TRIAL MODE
= JaTta oKkoHUaHWA: TRIAL MODE
©
-
; Homep auueHsnm: TRIAL MODE
S
3

3arpyanTh NHLEHIUOHHBIA Ko
S
g
3
=
§ Pucynok 117 — Undopmarus o nmuniensun B pesxkume TRIAL MODE
S
2
= Jlucm
E
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IToon. u dama

Unes. Ne 0yon.

Bzam. une. Ne

Ioon. u oama

Hne. Ne noon.

[Ipy wucTeyeHMM cCpoka JACUCTBUS JUUEH3MM B HUHTepdelice CHCTEMbI
0TOOpa)kaeTcsi yBEJAOMJIEHUE O 3aBEPIIEHUH CPOKa JIEUCTBUS TEXHUYECKOM MOJJIEPKKU
(cMm. pucynok 118). VBenomiieHHe BBIBOJUTCS B BEpXHEW wyacTu uUHTepdeiica u

MH(OPMUPYET aIMUHUCTPATOPA O HEOOXOIUMOCTH OOHOBJICHUS JIMLICH3UU.

Hacrpoiiku

B Hardware @ Cherena

Bepoun: 4.0.0+san-single Opranysauns: TRIAL MODE
Bepeua ZFS: 2411 Email: TRIAL MODE
TOCTABUIMK CACTEMBI: Supermicro Nata cospaHmA: TRIAL MODE
oc: Space0S 10,124 JlaTa OKOHUAHMA: TRIAL MODE
Wima xocTa: SPSAN-325-25-30 Howmep nuuensim: TRIAL MODE
Cepuiineiii Hovep: 0123456789

Bepcwn aapa: 6.12.57-5pace05.x86_64

Pucynok 118 — YBegomiienue o6 UCTE€USHUH CpOKa ACHCTBUS JIUIICH3UU

Jlist 3arpy3ku Wi OOHOBJICHUS JIMIEH3UHU HCIIOJB3YEeTCs KHOIMKA «3arpy3uTh
JUIIEH3MOHHBIN Kitou». [locne HakaTusl OTKpPBIBAETCS OKHO BbIOOpa daiisa, B KOTOPOM
HE0OXO0IUMO yKa3aTh (pailyl TUIEH3UOHHOTO KIF0Ya U TOJITBEPAUTH 3arPY3KYy.

[Ipu 3arpy3ke JMIEH3MOHHOIO KIII0Ya BBIMOJHAETCS €ro mpoBepka. B ciyudae,
ecnu Gaii TUIEH3UHU SIBISIETCS HEKOPPEKTHBIM, TTOBPEKIEHHBIM WM HE COOTBETCTBYET
CUCTEME, OTepaIusi OTKIOHAETCS U 0TOOpa)xkaeTcsi COOOIIeHne 00 OmuoKe.

Ecin 3arpykaemMblii JIMIEH3UOHHBIM KIFOY MMEET UCTEKIINN CPOK JIEHCTBUS,
CUCTEMA YBEJAOMIISIET OJIB30BATEIIS O MPOCPOUECHHOM JIMIIEH3UU U HE IPUMEHSIET JaHHbBIN
KJIFOY.

[Tocne ycnemHou 3arpy3ku 1 NPUMEHEHUST KOPPEKTHOTO JTMLIEH3UOHHOTO KITI04Ya
uHboOpMaIUsT O JUIEH3UH OOHOBISETCSA, a YBEJAOMJICHUS O TPOOHOM pEKHUME WIH

MCTEUEHUHU CPOKA JIEUCTBUS MEPECTAIOT OTOOPAKATHCS.

Jlucm

101

Hsm.| Jlucm Ne ooxym. Ioon. Jama

Konuposan Dopmam A4




Jlucm pecucmpayuu usmeneHull

Howmepa nucmos (cmpanuy) Bxooswuu
Bcezo homep
AUCTIO8 5 conposoou- N
usme- | zamenen- Ne ooxymenma Iloonuce | [ama
Hsm. Hosbix | uzbamelx | (cmpanuy) MENbHOO
HEHHbIX HbIX 6 QOKVM. OOKYMeHma u
dama
I~
g
S
&S]
=
s
3
=
=~
)
&
%
g
X
o
©
-
=
S
S
9]
IS
g
S
<
=
=
S
=
3
IS)
=
=] Jlucm
g
S 102
Hsm.| Jlucm Ne ooxym. Ioon. Jama
Konuposan Dopmam A4




	Содержание
	Обозначения и сокращения
	Термины и определения
	1 Применение и структура
	1.1 Область применения
	1.2 Структура
	1.3 Описание возможностей
	1.4 Уровень подготовки пользователей
	1.5 Перечень эксплуатационной документации

	2 Назначение программы
	2.1 Сведения о назначении программы
	2.2 Информация, достаточная для понимания функций программы и ее эксплуатации

	3 Условия выполнения программы
	3.1 Условия, необходимые для выполнения программы

	4 Описание функциональности
	4.1 Установка SpaceOS
	4.2 Подключение и авторизация
	4.3 Навигация по интерфейсу системы
	4.4  Создание и работа с пулом
	4.4.1 Организация дисковых массивов RAID
	4.4.1.1 RAID 0 (Striping)
	4.4.1.2 RAID 1 (Mirroring)
	4.4.1.3 RAIDZ1
	4.4.1.4 RAIDZ2
	4.4.1.5 RAIDZ3
	4.4.1.6 dRAID1
	4.4.1.7 dRAID2
	4.4.1.8 dRAID3
	4.4.1.9 Специальные опции

	4.4.2 Создание пула
	4.4.3 Настройки пула
	4.4.4 Расширение пула
	4.4.5 Замена диска в пуле
	4.4.5 Логи пула
	4.4.6 Раздел сервис
	4.4.7 Импорт и экспорт пула
	4.4.8 Обновление версии пула
	4.4.9 Список дисков пула
	4.4.10 Создание Dataset/VVol
	4.4.11  Datasets
	4.4.12  Виртуальные тома

	4.5 Fibre Channel
	4.6 iSCSI
	4.7 NFS
	4.8 SMB
	4.9 Репликации
	4.10 Настройки сети
	4.11 Настройки
	4.12 Шифрование
	4.13 Замена диска при выходе из строя
	4.14 Описание настроек пула и dataset/vvol
	4.15 Лицензия и поддержка


