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PykoBoacTBo agmuHuctpaTtopa ASPOAUCK ENGINE AQ 460

© Npumeuanue

J[lOKyMeHTaLMa HaxoamMTCa B NpoLecce 06HOBAEHMS

Hacrosliee pykoBOoACTBO OMUCBIBAEeT OCHOBHble onepauun aaMuHuctpatopa CXA, ASPOAUCK ENGINE AQ 460 nng eé
HaCTPOMKK, NOAAEPXKKU U AUATHOCTMKM

B pamkax obHoBneHus MO Boctok 6.0.1 ucnpasneHbl cnepyoLlime Kateropnm owWMO0K:
¢ MoHuTOpUHT:
- [ob6aBneH GyHKUMOHAN MOHMUTOPUHIa SAS-KOMMNOHEHTOB
e CTabunbHOCTb M HAJEXKHOCTD:

- YcTpaHeHsbl 3aBMcaHms npu co3gadmm TomoB DDP ¢ MakcMManbHOM CKOPOCTbIO BOCCTaHOBEHUS (recovery rate)
Ha RAID 5/6

- McnpaBneHbl Npobnemsbl C paspbiBaMu CBA3M ¢ ApOUTpoM npu ncnonbaoBaHun multipath iSCSI

* CeTb U uHTEpENCHI:
- KoppekTHo paboTtaet aBToMaTuuyeckoe nony4deHue |P cMexxHoro koHTponnepa npm cosgaiun NVMe—oF nopta
- WcnpaeneHbl ownbku co3panns Bond—uHTtepdeiicos u Banuaaummu |IP—anpecos B pa3nunyHbix pasgenax

* YnpaBnenue aaHHbiMu (RDG, DDP, DDP2, Pennukaums):

- B rpynnax RDG Tenepb KOppeKkTHO 0ToOpaXkaeTcs MHPOPMaLMA O K3 —ANCKAX U ANCKAX OHTANMH—XPaHEHUS
(online—tiering)

- WcnpaeneHbl ownbku npu pabote ¢ DDP2 rpynnamu, MannuHramu u peniMkalmMoHHbIMU CBA3SIMU
- PelweHbl npobnembl ¢ punbTpaumen n otobpakeHMeM y310B yAANEHHOM penanKaLmm
* Untepdeiic nonbsoBatens (Ul) u BusyanbHble OWIMOKMK:

- Ha CTpaHMLUaXx Co3aaHMAa MannuHra, XoCtoe M rpynn XoCtoe B HOBOM FC pexnme — ncnpasnieHbl OTCTYMbI,
nonoxeHue l‘I(EK6OKCOB, LWNMPUHa CTON6LOB U pa3Mep ayeek Tabnmy,

- YcTpaHeHbl oneyaTku B 3arofioBKax v nepesefeHbl Ha3BaHWs GYHKLMOHAN0B Ha NaHenn bbICTporo focTyna
* iSCSImn FC:

- YctpaHeHbl owunbku npu cospanun iSCSI rpynn (Metop POST), HacTpovike TapreToB, [LobaBneHuu
WWN—appecoB 1 npoBepke CoeAUHEHUS

» SMB/NFS:
- McnpaBneHa Banupaums UMeHu nonb3osatens (orpaHuyeHune 32 cumeona), nons «O6bém»

- Peanv3oBaHa BO3MOXHOCTb fA06aBneHuns gmanasoHos IP—agpecos B npaBax goctyna Ha NFS

Ornasnexue 1



0630p 3neMeHTOB ynpaBaeHUs U HaBUraLum
CUCTEMDI

Mocne BBOAA NOTMHA M NApONA yNpaBieHue CUCTEMOM AOCTYMNHO Yepes Be6-uHTepdeic.

NHTepdelic paspeneH Ha wecTb obnacren:
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1. OcHOBHOE MeHI0

OcHOBHOE MEHI0 NpefHa3HaYeHo ANs HaBurauum no pasgenam seb-uHtepdenca CXI.

Pasgenbl MEHIO MOTYT COAEPKaTb NOAPA3AE/bl — OHM PACKPLIBAKOTCA MPU HAXATUM Ha CTPOKY pasgena v oTobpakatoTcs
CMUCKOM HUXKE.




PykoBoacTeo agpMuHucTpatopa ASPOAUCK ENGINE AQ 460

;' CucTemHan naxHens

nD,ﬂ,EHCTEMa XpdHEHHUA v

nD,ﬂ,EHCTEMa XpadHEHMWA ~

|;| CucTeMHaA NaHens 5
@ CeTeBble MHTEpDEACH  ~
@l CeTesule MHTeppecsl - * Ceteskie MHTEpdEACH
) Z * IP pecypchl
BEnouHeli gocTyn - pecyp
@ Bnounwil gocTyn -
=1 S
= PadnoBsle cMCTEMEI -
ke
— :
Oy —= PaAnoskLIe CCTEMEI ~
Pennukaymn w -
0-0 &
O
[5_[5 Pennuyawma -
l | | | MNpouseoguTensHoCTL
= |||| NpoMzEOAMTENEHOCTE
== VYnpaeneHue ™
-
== Vnpaenexnwue =

2. O6bnacTb ynpaBneHus

O6nacTb ynpaBneHus COAEPXXUT MHCTPYMEHTbI U 3IeMEHTbI yrpaBneHus, cneumduyHble 41 BbiopaHHOro pasaena 6oko-
BOr0 MEHH0. 34eCb NOMb30BaTeNb BbIMOMHAET BCE OCHOBHbIE OMepauyu No HACTPOMKe U aAMUHUCTpUpOoBaHuMto CX.

Be6-uHTEpdENC CUCTEMBI NPEAHA3HaYeH A1 paboTbl C 60bIWMMM CMMCKAMU OBBEKTOB 1 NO3BONSET GbICTPO HAXOAMTD,
buNbTPOBaThL M YNPaBNATL 06LEKTAMM.
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Mouck

BeepuTte yacTb UMeHU 06bEKT], VI,D,EHTVIdJVIKaTOp unu noboe Apyroe 3Ha4yeHune ns3 cTon6L0B TabnuLbl — B CUCKE OCTaHyTCAa

TOSIbKO 3anucK, BKAOYAKOLWME 3a4aHHbIN CbpaFMeHT.

Auckn
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PerynupoBka konuuecTBa CTpoK

[lng ynpaeneHns ANMHOM CNMCKA Ha CTPaHULIE UCMONb3YHTe BbiNaAatollee MeHto C BbIDOPOM KonnyecTsa oTobpaxaembix
anemeHTOB (Hanpumep, 10, 25, 50 nan 100 cTpok)
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CoptupoBkKa cTonbuoB

Haxxmute no 3aronoBky noboro cronbua B Tabnuue, YTobbI OTCOpTMPOBATb CNUCOK MO Bbl6paHHOMy napametpy. [ns
M3MEHEeHNA HanpaBneHna COPTUPOBKU (I'IO BO3paCTaHMIO/y6bIBaHMIO) NOBTOPHO HAaXXMUTE MO TOMY XKE 3arojoBKY.

[ 2
Anckn |8, Momowe no HacTpoike

| o cxanmposats | | % 0mun. scio unankaumio

Qr | Konuuecteo ctpok 10 v | Konoxku ~ > 0BHOBMTE

[ verposicrso MpouasoAuTens U MOARAL Cepwitkbii HoMep Crarye 06Bem rpynma = V-DEV MHauKaums Tun aucka Paamep 6noka SMART
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oruu. - 512.08 000/000/000
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.- 512.08
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Norws. - 512.08 000/000/000
sdf VMware Virtual disk 6000c294c2805068421599257a5b98 « ONLINE 20GiB ROO RDG . HDD ool @0 e
Noruy. - 512.08 000/000/000
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HacTpoiika Buaumbix ctonbuos

HaxMuTe NpaBoit KHOMKOM MblLKM Ha 3aroI0BOK /10600 CTON6LA — OTKPOETCS MEHI0 HacTPOMKK oTobpaskae-
MbIX CTONBLOB. YCTaHOBUTE M/IM CHUMUTE YEKBOKCbI, YTOObI 0TOBPA3UTL MM CKPbITb ONpeaeneHHbIe CTONOLbI
TabAuLbl COFNAcHO BalMM 3a4a4aM

e -
Lucku 1, MomoLe no HacTpoiike

[ #° Cramuposars. | | % Omen. scio wiaukaumo

Qrovck ) | Koawdectsoctpok10~ | Konowkn v & OBHoBMTH

[ verpoiicrao iibibii Ofem fpynna °  V-DEV Mpukanun Tun aucia Pasmep 6noka SMART
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MaccoBble onepauuu

[lns BbINONHEHMSI onepauumii cpasy Hag, HECKONbKMMKU 0ObEKTaMM BbIAENNTE HECKOBKO CTPOK TaBGNMLLbI:
e C noMouLblo CTRL - BbI6OP OTAENbHbIX CTPOK
e C noMouLlblo SHIFT - BbIGOp AManasoHa CTpokK

Mocne BblAENEHUS HAXMUTE NPABOI KHOMKOW MbIWK U BbIGEPUTE HYXKHOE AEiCTBUE B KOHTEKCTHOM MEHIO

Luckn B Nomows no wacTpoitke
W Oren. scio unaukawmio | | Brn. uhavkaumo & Ouucturs | | % Bra. SMART (% Tectvposate
( ) | Kosmsecrsoctpok10 v | Konowuu v & OBHoauTE
B verpoicrso Cepuiiniii Cratyc O6sem fpynna  ~ V-DEV Mrgukaumun Tun gueka Pasmep Goka SMART
Guznu. - 512.08
sdg VMuware Virtual disk 6000c292a7aBadb7b2f09507ac600b6a SONUNE  20GiB FREE FREE-DISK HDD e © O @
Norwu. - 512.08 000/000/000
sdd VMware Virtual disl 99f216c62e365382a474 ® ONLINE 20GiB FREE FREE-DISK HDD s sze @ Q@
BuiGpano : &4 Nloruy. - 512.08 000/000/000
Onani-5208 2@ Q ©
sdc VMuwareVirtual disq i JFoe 316778 7502585614 SONUNE  20GiB ROO ROG HDD
# B unamauuio Norw. - 512.08 000/000/000
T dvauy. - 512.08
sde YMware Virtual dis % B Aurautio  lh1796ehdBdfb2b037cTa SONUNE  20GiB ROO ROG HDD e O Q ©
Nor. - 512.08 000/000/000

~ Ouncrae

sda VMware Virtual dis bfB664acaBc0700c17de <ONLINE  20GiB ROO RDG HDD Q0 &
28 Bun. SMART 000/000/000

n = 429126 \ [CRVEC

sdj VMware Virtual disd g py, AR F04ag1a61ddceer25cr ©ONLINE  20GiB ROO RDG HDD

HHEL S 000/000/000

sdf VMware Virtualdisi] @ Tecvposars 5e68421c599257a5fb98 <ONLINE  20GiB ROO RDG HDD 0O @
000/000/000

sdh VMware Virtual disk 6000c2934740aB556dFealB63%eTe *ONLINE  20GiB ROO RDG HDD © O @
000/000/000

sdb VMware Virtual disk 6000c297a0208ec94f5e5211F4b23846 <ONLNE  20GiB RO1 RDG HDD QO &
000/000/000

sdi VMware Virtual disk 6000c29543ad0160bcc3Fa56e3949dff *ONLINE  20GiB RO1 RDG HDD QO @
000/000/000

3anucu ¢ 11010 w310 3anuceit /N

3. XXypHan nocnegHux cobbiTui

XypHan nocnefHux cobbiTUiA OTOBPAXKAET CMMCOK NOCNELHUX CUCTEMHbIX COBBITUIA U CIYXKEBHbIX YBEAOMNEHUIA, CBA3AH-
HbIX C paboToi KOHTPONIEPOB M MOACUCTEM XPAHEHMS.

[lns npocMoTpa xypHana HaxmuTe KHOMKY «OTKPbITb XXypHan» B IEBOM HWXHEM Yy uHTepdeiica.

( ) | Kononwn~ © OBHosuTS
Ko Coobuenmn Monssosarens Coobuenme Crarye Bpems Kowrponnep
ENGINE-0004 Cuctema CBA3k € yAanEHHLIM KoHTpoANe pom ENGINE-1 BoccTaHoBneHa. v 0K 2026-02-0613:50:09 ENGINE-O
ENGINE-0003 Cncrema Yaanénisi sorTponnep ENGINE-1 neaoctynen X ERROR 2026-02-0613:49:55 ENGINE-O
ENGINE-0004 Cucrema CBA3k € yAanEHHbLIM KoHTponne pom ENGINE-1 soccTaHoaneHa. v 0K 2026-02-0612:07:10 ENGINE-O
ENGINE-0003 Cucrema YnanérHsii koHTponnep ENGINE-1 HegocTynen X ERROR 2026-02-0612:06:58 ENGINE-0

B xypHane B TabniM4HOM BUAE NpeLACTaB/EHA Cieayowas UHbopMaums:

Cronbey, OnucaHue
Kop cooblueHns  yHUKanbHbIA MAEHTUDUKATOP COBLITUS B CUCTEME
Monb3oBaTenb UCTOYHWUK COOBITUS: CUCTEMHBIN NPOLLECC MK YYETHAS 3aNMCb aAMUHUCTPATOPa

CoobuieHne KpaTKoe onMcaHme cobbiTUS UK LeNCTBUS
Cratyc OK - nHdbopMaLmMoHHOe/ycnelwHoe cobbiThe
ERROR - co6biTne cbos
Bpems [laTa U Bpems perncrpauumn cobbiTus B XXypHasne
KoHTponnep UM KOHTPO/Eepa, Ha KOTOPOM 3aPUKCUPOBAHO CObbITHE

3. XXypHan nocnegHux cobbiTuit 9
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4. UndopMaumOHHaA NaHenb

MHdopmauuoHHas naHenb COAEPXUT MUKTOrPaMMbl C OTOBpaXKeHNeM KOM4ecTBa OWMOOK U NpeaynpexaeHuii no BceM
OCHOBHbIM KOMMNOHeHTaM CX/;:

HasBaHWe KOMNOHeHTa nMKTOFpaMMa

OwnbKM JMCKOBbLIX rpynmn

OwnbkuM amuckos

OwnbkmM knacrtepa

Owunbkn Tapretos

B I

Owmnbkun 6noyHoro gocryna

Ownbkn ceHcopos ("’)

o

OwWKnBKM CUCTEMHOM NaMATH

ﬁ':—c

Ownbku RAM

O
Owmnbkn pennmnkaumm
Ownbku SAS m

Ecnm no KOMMOHEHTY eCTb aKTUBHbIE OLIMOKU UK NpesynpexAeHus, PSAOM C MUKTOrPaMMOi NOSIBASETCS KPACHbIM WH-
[MKAToOP M YUCIO — KOJIMYECTBO aKTUBHbIX OLIMBOK. ECnn oWMBOK HET, MHAMKATOP M YACNIO He OToGpaxatoTcs.

Mpu HaBeLEHUM Kypcopa Ha MUKTOrpaMMy 0TOGPAXKaeTcs BCM/IbIBAIOLLEE OKHO CO CMIMCKOM OLIMBGOK BbIGPaHHOMO KOMMO-
HEHTA M KPAaTKUM OMMUCAHWMEM KaXLOM.

BlENGINE S 0 = @ P & O =@

Owmnbru ceHcopoe : 1

25.02.2616:21:58 | ENGINE-1

MNokazanua ceHcopa PSUZ_VIN kpuTryeckue. Terywee sHadvedue: 0.000 Volts.

4. UudopmauMoHHas naHenb 10
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5. BbicTpbIii pocTyn

Ha naHenu 6bICTp0FO [0CTyna MOXHO [06aBNATL U YOANATb APJbIKM Ha OTAE/IbHbIE beHKLI,Ml/I CX,U, Ana onepaTtuBHOIo

A0CTyna K HUM.

EO3 CKaHWpOBaTE AWCHH @ OTHAKYUTE MHAWKALWIO

YTo6bl HACTPOUTL NaHenb GbICTPOro foCTyna:

1. HaxmuTe KHOMKyY «[lo6aBUTb» — OTKPOETCA MOAa/IbHOE OKHO

Hacrpoiika naHenn GeicTporo goctyna

YHPEBJ'IEHME HpaHUWAKMLWE2MU U A3HHBIMIA Pennuuauuﬂ W HnacTepuzauma

[ Co3gaTk rpynny KOHCUCTEHTHOCTU [J NokansHasa penauvkauua

B CkaHWpoBaTb AUCKM [J ¥YpaneHHans penaukauuna

B OTKAKUYMTE MHAMKAUMKD [ daiinosasa pennukauma

B Cozgats RDG [[] Kongurypauws merpoxknacrepa

MNepezanycTWTs CEPBUCHI
MeTpoknacTep

[J CozgaTte Tom RDG O

H GEELEs I [J OcTaHOBUTL CEPBUCHI METpOKNacTep
[J Cozgatk Tom DDP
Ynpaenexue SAN
[] Cozpate DDP2
[

Cozgate Taprer ISCSI
[] Cozpgatk Tom DDP2

Cozgare rpynny ISCSI

CeTeetle CepPBUCHI U A0CTYN [

Cozparte mannuur ISCSI

[J Co3gath NFS |

NobaenTte xoct NVMe-oF

[J Cozgpats SMB |

Cozgate nogcuctemy NVMe-oF

[] CozgaTtb nons3oBatenA SMB [

Cozgate nopt NVMe-oF

[J Cozgate rpynny SMB [

CBpoc FC ownbok

[J Co3gaTte nons30BaTenA [

Cmena Olini Mode

[J Co3zgaTk rpynny [

Cozgate rpynny noptoe FC

Or Mannuur FC

ST e [

[J Nepesanyck Tapretos [ Cozparts VLAN

[ [o6aBuTb maplipyT

Coapatk VIP

2. OTMeTbTe 4eKbOKCaMM HYXKHble pnblku U HaxxmuTe «lMoarBepanTb»

@ Cozgate RDG

CuctemHoe aAMUHUCTPUPOEBaHKWE
[l BeecTtu B gomeH
[ Oo6aeuts DNS cepeep
[ OoBaesuts NTP cepeep
[] OBHOBUTE NMUEHIUMK
[[] Mepezarpy3uTe KOHTPONAEPkI

[J BeIKAKYMTE KOHTPOANEPLI

MOHI’ITOPI’IHF W NorvpoeaHve
[J BeIrpy3unTb CEpBUCHLIE NOrK
[J BbIrpy3nTb CUCTEMHbLIE NOrA
[J Hactpouts SNMP Trap

[J Hactpouts SNMP

BeirpysuTte MIB

[] Bbirpy3nTh BCe norun

[l BwIrpy3dTb Noru 3a nepyog
[1 OtnpaBuTb Nnoru

[J [o6aBMTb paccbinky

‘ OTtmeHa

5. bbicTpbIit AocTyn

MogreepanTe
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6. MeH10 6a30BOI1 HACTPOMKH

MeH1o 6a30BOI1 HACTPOMKMU COLEPXKMT OCHOBHbIE HACTPOMKM BEO—MHTEPDENCA M YHETHOM 3aNUCK AAMUHUCTPATOPA

06.02.202616:47 ENGINE-0 admin

@ VYecraHoBWTe BpemA
NokymeHTayma

o Mamenenue MNaponna
€8 HacTpoiiku

[+ BoiATH

6. MeHi0 6a30B0I HaCTPONKK 12
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|

Hactpoitka cucteMHOro BpeMeHu

YT106bl UBMEHWUTDL AATY U BPEMS:

1. HaxmuTe «YCTaHOBUTb BpeMa» — OTKpOeTCcqa MoA4a/ibHOE OKHO

NzmeHeHne cMCTeMHOro BpemeHHu X

BribepuTe gaty v Bpemn
BribepuTe cTpaHy *
06.02.2026 16:57 Russia 7

BruibepuTe ropog *

Europe/Moscow v

MNogreepauTe

. «BbIGGPMTe [AaTty U BpeMa» — Bbl6epl/lTe [0aTty U BpeEMA B KaneHaape nin 3apjanTe BPY4YHYIO B NoJsie BBOAA

‘ OTmeHa

2. 3anonHuTe nons:

* «Bbl6epute cTpaHy» — BbibepuTe CTpaHy U3 CNUCcKa
* «Bblbepute ropoa» — BbibepuTe YacoBOM NOSAC/ropos U3 CnMcka

3. HaxmuTe «MoaTBEpAUTLY, YTOObI MPUMEHUTL M3MEHEHMUS

6. MeHi0 6a30B0I HaCTPONKK 13
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|

Mepexopn Ha nopTan AOKyMeEHTaLUUK

HaxmuTe «[JoKyMeHTauus», YTobbl OTKPbITb MOPTan LOKYMEHTALMKN B HOBOM BKaake Gpaysepa.

6. MeHi0 6a30B0I HaCTPONKK 14
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|

CMeHa napons agMMHUCTpaTopa

Y10o6bl MU3MEHMTL NapOsb aAMUHUCTPATOPA:

1. HaxmuTe «M3meHeHMe napons» — oTKpoeTcs hopMa CMeHbl Mapons

N3ameHeHue [Napona

| NameHeHwe lNMapona HacTpoikK

Crapuiit napons *

Hoewlit napons * &

MogTeepgWTe HOBLIW Naponb *

NoaTEEepAUTh

2. 3anonHute nons GopMbl

3. Haxxmute «CoxpaHuTb», YTOObI NPUMEHUTD U3MEHEHMUS

© Npumeyanne

* lMoackaska c TpeboBaHMAMM K Napono 0TOOPaXaEeTCs NpU HaBEAEHWM KYpPCOpa Ha 3HAYoK (?) psSaoMm C nonem
«HoBbl naponb»

* Ecnu B cucteme Heckonbko KoHTponnepoB ENGINE, n3MeHnTe naposib Ha KaXkaoM KOHTponiepe

6. MeHi0 6a30B0I HaCTPONKK 15
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Hactpoiku

B pa3snene «HacTpoiiku» MOXHO M3MEHUTL NapaMeTpbl 0TOBpaxeHuss Be6-uHTepdeiica U psg CUCTEMHbIX NapaMeTpoB
pabotbl CX[.

HacTporkmM
WHTepdenc JononHUTENLHO
Tema EAWHULE HZMEpPEeHUA
Ceetnan v Mpuctasku MIK (kubu) v
Azbmk *
: WHTepdeic ana ALUA
Pyccruia 3

INTER e

@ AsTonepeknouerme rpynnel ¢ ALUA Ha ONTUMaNkHbIA NyTh

AHKTHUBHBIX KOHTPONEPNOE *

2 ~

n poTOKON Nepeaad AaHHbIX

http v

HacTpoiiku FC mannuHros

Knaccuueckuin pexkmum v

Tun co3gasaemeix TOMOE *

DDP 7

OTmeHa CoxpaHuTh

MapameTpsbl uHTepdeiica:
» Tema — BbIOOp BM3yanbHOM TeMbl Beb-UHTepdelica: cBeTias unn TEMHas
e 3bIK — BbIOOP A3blKa MHTEPdENCA: PYCCKMIA NN aHIIUIACKUIA
[ononHutenbHblie napamMeTpbi:
¢ EanHMubl u1smepeHus - Bbibop popmaTta oTobpaxeHus obbema

- M3K (MexayHapoaHas aneKTpoTexHuueckas KoMuceus) — asomndHas cuctema (1 MiB = 220 6aiit = 1 048 576
6anT). Micnonb3yeTtca no ymonyanumio B 6onbimHcTee OC

- CU (MexayHapoaHas cucTeMa eauHuL) — aecsaTuuyHas cuctema (1 MB = 108 6aiit = 1 000 000 6aiit). Coot-
BETCTBYET cneunduKaLmsm NnpousBoanTenei 4Mckos

» WNHTtepdeiic pna ALUA - Bbibop nHTepdeiica (noctyneH Tonbko INTER)

« AstonepekntoueHue rpynnbl ¢ ALUA Ha onTMManbHbIN NyTb — BK/IOYEHWE/BbIK/IKOYEHWE aBTOMATMYECKOro Bbibopa
OMTUMaNbHOro NyTu

- BknwoueHo - npn BOCCTAHOBNIEHNUU ONTUMANbHOIO NyTU Tpa¢MK ABTOMATHUYECKMN NEPEKNKYAETCA C HEONTU-
MaJibHOro NyTn Ha ONTUMasbHbIN 6e3 y4acTnda aAMUHUCTPATOpPa

- BbiknoueHo - TDEGyETCFI py4YHOE BMELWAaTENBCTBO aAMUHUCTPATOPA A4 NEePEKTYEHNA C HEONTUMANbHOIO
NyTU Ha ONTUMasnbHbIN

¢ AKTUBHBIX KOHTpOnnepoB — Bblbop pexnma pabotsl CX/:

6. MeHi0 6a30B0I HAaCTPOMKM 16
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- 1 — OJHOKOHTPONNEPHbIN PeXUM (OrpaHUYEHHbIM QYHKLMOHAN)
- 2 — [ABYXKOHTPONNEPHbIN pexuM (nonHbin dyHKkumnoHan CX[1)
« Mpotokon nepepaum AaHHbIX — BbIOOP NPOTOKOMA NOAK/YEHUS K BeB-UHTepdericy (main):
- HTTP (HyperText Transfer Protocol, He3awuwEHHDbIN) — Nepenaya AaHHbIX B OTKPLITOM BUAE
- HTTPS (HyperText Transfer Protocol Secure, 3awuwéHHbIit) — nepefaya faHHbIX C wWndpoBaHuem TLS

« Hacrpoiiku FC MannuHros - BbI6op pexxnuma paboTsl: kiaccuyeckuli Unu Hosbili (HOBbIM PEXUM peKoMeHAyeTcs Ans
KPYMHbIX UHDPACTPYKTYP)
* Tun cozpasaembix ToMoB — DDP wnu DDP2

© Npumeuanne
* [lpu nepekntoyeHnn Hactpoek FC MmannuHroB TpebyeTcs yaanuTb BCe CYLLECTBYHOLLME TPYNMbl U MaNMMHIK

* [pu nepekntoYeHUU TMMA CO3AaBaEMbIX TOMOB TpebyeTCs yaanuTb Bee cyliecTeytowme DDP rpynnbl

6. MeHi0 6a30B0I HAaCTPOMKM 17
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Bbixop, u3 Be6-uHtepdeiica

YT06bI BbINTU 13 BEG-UHTEpdEIiCa, HAXMUTE «BbIMTH» M NOATBEpANTE LENCTBME B MOAANIBHOM OKHE.

BbifATH b4

Bbl 0eMCTBUTENLHO XOTUTE BRIATU?

BeiaTK

‘ OTmenHa

6. MeHi0 6a30B0I HaCTPONKK
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CucteMHaqa naHesnb

CucteMHas naHenb — 3TO CTapTOBasl CTPaHMLLA, KOTOpas 0TobpaxaeTcs nocne Bxoaa B cuctemy. OHa npeacTasaseT coboit
€0MHbIN MHPOPMALIMOHHBIW LLEEHTP, 0TOOPayKatoLMiA OCHOBHbIE NapaMeTpbl U cocTosHue CX[.

EmKocTh = CocTosuue = Moacuctema xpaHeHus = Ooctyn =
SSsD 0B OB ® A3POAMCK 123456789 BOCTOK DDP 0B OB iscsi
ENGINE AQ4E0 6.0.1

0B

08 CeoBoaro 3awATo
N e A Z Manmaur 2 Muvumatopsr 2 Tapretw

CaoBoaro 3aHaTo

HDD 40.0GiB 160.0GiB RDG 27.7GiB 40.3GiB FC

10 wr Ceo6ogHo 3ausTo 68.0GiB CeobogHo 3auATo

T ee— N — P 0 Mannuur  (Q Mewumatops () Tapretwi
Engine 0 = Engine1 =

CPU % @Uterne IOPS/s @ Ytenve M/s @ UTenme Lat/ms 3annce IOPS/s @ 3anuce Mis @ 3anuck Lat/ms CPU% @4renmne IOPS/s @ Utenne Mis @ UYtedne Labims 3anucs I0PS!s @ 3anucs Mis @ 3anucs Lat/ms

MHbopMaLms Ha CTpaHuMLEe CrpynnupoBaHa no 610KaM:

EMKoCTb — KONMUYECTBO YCTAHOBNEHHbIX B CUCTEME AMCKOB M CyMMapHas (Gu3nyeckas EMKOCTb N0 TMNaM HaKoMu-
Tenew (SSD, HDD) ¢ yka3zaHueM 3aHATOro M cBo6oaHOro 06bEMa

CocTosiHne — Moaenb 1 cepuiHbin Homep CXI1, Bepcus yctaHoBneHHoro N0, KonnMyecTBo akTMBHbIX Npeaynpexae-
HUI 1 OWIMOOK B CUCTEME

MopcucTeMbl XpaHeHUs — CyMMapHas 8MKOCTb AMCKOBbIX FPYMM C YKa3aHMeM 3aHATOro 1 cBo6oaHOro obbéma

Doctyn - cBofHasg nHbopMaums no npotokonam 6nouHoro gocryna (iSCSI, FC): konnyectBo MannuHros, MHULMA-
TOPOB ¥ TapreToB MO KaXA0My NPOTOKONY

lpadmku npoussoautenbHoctn ENGINE-O u ENGINE-1 - arpervpoBaHHas Harpyska Ha KOHTPOIEpbl: onepaLmm
BBOAa-BbIBOAA (IOPS), nponyckHas cnocobHocTb (M/s) 1 3apepka onepauuit YteHus/3anncm (Lat/ms) no 6,104HbIM
yctporcteam (LUN), a Takke 3arpyska npoueccopa (CPU %)

- Y106bl 0TOOPA3UTL UMM CKPbITH MAPAMETP Ha rPadMKe, HAXKMKUTE HA COOTBETCTBYHOLLMI INEMEHT Ne-
reHapl

- [lpu HaBepeHMM Kypcopa Ha rpadumk oToBpaXkatoTC MrHOBEHHbIE 3HAYEHUSs MoKa3aTenen B BblIOpaH-
HbIA MOMEHT BPEMEHMU

19
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Engine 0 = Engine 1

CPU% CPU%

06 Feb 2026 16:40:50

@ CPU%: 7490

Hacrpoiika cucteMHoI naHenu

BuokeTbl Ha CUCTEMHOW NAHENU MOXKHO pacnonaratb B NpOn3BOJIbHOM Nnopsgake (I'Ipl/I BKHOYEHHOM I'Iep(EMELLI,EHI/IM).

[lna uaMeHeHMs NapaMeTpoB NaHenu HaxmuTe nukTorpammy «Hacrpoika naHenu» Ha COOTBETCTBYIOLLEM BUOKETE.

Hactponkn =

HacTtpouka
naHenu

B okHe «Hactpoiika naHenu» MOXHO BblOpaTb, KakMe BUAXKETbl 0TOBpaXaTb HA CUCTEMHOWM NAHENW, BKJYUTL UK OT-
K/HOYMTb BO3MOXHOCTU NepeMeLLeHUS U U3MEHEHUS UX PAa3MEPOB, 3aMPeTUTb UM Pa3peLlnTb KONIU3UI0 BUOXKETOB.

Hactpoiika cuctemHoM naHenu 20
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HacTpoiika naHenu X
MameHeHune pa3mepos BMOAHETOB D KoMNaKkHOCTL CETHK NO BEPTUHAIM
MNepeMeLLEHHE EUAHETOR YBPaTh KONMMIHMKD NPK NEPEMELLEHWW

BruiGop BUAXKETOB AnA oTo6pameHua

CoctoAHue

Mopcucremsl xpaHeHUA

@ ENGINEN2 098765432 BOCTOK 6.0.1 RDG 0.7 6,4

16.1 Gib 3auaTo Gib  CeoboaHo Gib
4} Npepynpesaenua

1 Coobuwerme

DDP 0.0 0,0

7 VBeAoMARHMA 0.0 Gib 3auATo Gib  Ceoboagwo Gib
DocTtyn = EmKocTb ]
ISCSI SDD 0.0 0,0
0 wr 3anATo Gib  CeoBoaHo Gib
1 mannunr | wnmumaroper ] tapreto 0.0 Gib
EC HDD 372 186
3wt 3auATo Gib  Ceoboagwo Gib
2 MENMAKHP 7 wHmumaTops 2 TapreTol 558Gih

Hacrpoiika cucteMHoi naHenu 21



CeteBble UHTepdeuChbl

B pazpene «CeTteBble uHTEpdECbI» PACMONOXKEHbI BCE OCHOBHbIE MHCTPYMEHTLI A1 HACTPOMKKU 1 noakntoveHus CXI, no
cetu Ethernet. B naHHOM pasgene MOXHO HacTpamBaTb GU3NYECKME U BUPTYasbHble MHTepdeiichl, 3a4aBaTth CTaTUYECKne
MapLpyTbl U ynpaensaTb IP-pecypcamu.

MeHto «CeTeBble MHTEpdENCbI» COAEPXKUT CNeayrLme BKIAOKK:
e Cemesbie uHmepgelicel — NPOCMOTP U HacTpowka dusndecknx uHTepdercos, VLAN u cTaTtuyecknux MapLipyToB
» [pynnossie uHmepgeLicel = CO3[aHMNE M yrpaBaeHUe rpynnoBbiMU MHTEpdencamm

* [P-pecypcel — Ha3HavYeHue BupTyanbHbix IP-aapecos (VIP) oMckoBbIM rpynnam ans ceTeBoro 40CTyna K UX pecypcam

CeTeBble HTEpPdENCDI

22
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Bknapka «@usuueckne uHtepgencobi»

Ha Bknagke otobpaxaetcs cnmMcok Bcex duanyeckmnx 1 rpynnoBbix MHTepdeiicos (BOND), ncnonbsyembix ans ceTeBoro

nogkntoueHmsa CXI no cetn Ethernet.

CeTeBble MHTepdecs!

‘ Musnyeckue uHTepdeiics BupTtyankHbie nHTepdeicsl CraTuyeckre mapLipyThbi

(== "
12t NomoLus No HacTpoiike

: ) | Konmuectsocrpox10~ | Konowkn ¥ & OBroanTs
WA nopra SLOT:PORT IP-agpec / Macka MAC-aapec Craryc MaKcHMansHan CKOPOCTE Texywan ckopocTs DUPLEX MTU KowrTpoanep
ens1él 0000:04:00.0 null 00:50:56:b6:2cfe % He aocrynes 10Gbit/s 10Gbit/s none 1500 ENGINE-0
main 0000:06:00.0 192168.29.109/24 v Rocrynen 10Gbit/s 10Gbit/s full 1500 ENGINE-0
ens193 0000 null % He aocrynes 10Gbit/s 10Gbit/s none 1500 ENGINE-O
nter 13.00.0 10.0.01/30 00:50:56:06:4155 ¥ Hocrynen 10Gbit/s 10Ghit/s full 1500 ENGINE-0
ens161 04:000 null 00:50:56:b6:34:47 % He gocrynes 10Gbit/s 10Gbit/s none 1500 ENGINE-1
main 0000:0:00.0 192168.29.110/24 v Hocrynen 10Gbit/s 10Gbit/s full 1500 ENGINE-1
ens193 0000:0c:00.0 null 00:50:56 % He gocrynes 10Gbit/s 10Gbit/s none 1500 ENGINE-1
nter 0000:13:00.0 10.0.0.2/30 00:50:56:b6:90:25 ¥ Bocrynen 10bit/s 10Gbit/s full 1500 ENGINE-1
3anncn ¢ 110 8 w3 8 3anwcen al

B Tabnuue npuBeAEHbI OCHOBHbIE NAPaAMETPbI VIHTEp(bGﬁCOB:

Cron6el,
Nms noprta
SLOT:PORT

IP-agpec/macka
MAC-agpec

Cratyc
MakcuManbHas ckopocTb
Tekywasa ckopocTb

DUPLEX

MTU
KoHTponnep

Onucanue
Nnoruyeckoe nums, NPUCBOEHHOE UHTepdeNcy
(r3MYeCcKnin Homep cnoTa M HoMep nopTa (HeNpMMEHUMO
ons BOND)
TEKYLWMI Ha3HauYeHHbIM IP-agpec n Macka noacetu
YHWKaNbHbIA annapaTHbIM agpec (PU3NMYeCcKoro MHTep-
denca
[oCTyneH
HeJocTyneH
MaKCMManbHasg 3asiBNeHHas NPonycKHas cnocobHOCTb ce-
TeBOro ajantepa
COrNacoBaHHasi MPOMYCKHas CnocobHOCTb CoeauHeHUs
mMexay CX[ 1 KOMMYTaTOpPOM/XOCTOM
pexuM nepepayn AaHHbIX no uHTepdercam CXM, onpe-
LensioLmii BOSMOXHOCTb OAHOBPEMEHHOIO 06MeHa AaH-
HbIMU Mexay KoHTponnepamu CX[ n xoctamu:
 full (nonHopynnekc) — ofHOBpPEMEHHas nepeaaya
M NpMEM No OTAENbHbIM KaHanaMm. MakcuManbHas
MponyckHas cnocobHOCTb
 half (nonypynnekc) — nepenava yepenyetcs B OA-
HOM HanpaBfieHMM 3a pa3
e none (HeT oynnekca) — UHTepdenc He MHULMANK-
3MpOBaH

MaKCMManbHbI pa3Mep MakeTa nepefadn AaHHbIX
UMS MU HOMEp KOHTpoAJiepa, K KOTOPOMY OTHOCUTCS UHTep-
denc:
e 019 Gu3nM4ecknx nHTepdencoB — 3T0 KOHTponnep,
B KOTOPbI YCTAaHOBJIEH CETEBOM afanTep, COAepXa-
WM AaHHBIA DU3NYECKUI nHTepdeiic.
e 019 BOND-uHTepdencoB — KOHTpoOANep, Ha KOTo-
pOM CO3[3aH M HAaCTPOEH arperMpoBaHHbIA UHTEp-
denc

CeTeBble uHTEpdeiChbl
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CospaHue rpynnoBoro uHrepderica

Moapo6Hble MHCTPYKLMK MO HAaCTPOKKe 1 paboTe C rpynnoBbiM MHTEPHENCOM CMOTPETL B pasaene «/pynnosoii uHmep-
peticy

PepaktupoBaHue

YT106b1 M3MEHUTbL HAacTpoiku nHTepdeica (IP, Mmacka, w3, MTU):
1. HaxmuTe npaBoi KHOMKOM MbIlIKM HA UHTEPdEIC, KOTOPbIM CneayeT OTPeLaKTUPOBaTh

2. B BbinagatouieM cnmcke Bblbepute «PepakTMpoBaTb» — OTKpoeTCs hopMa peaakTUpoBaHus

PepakTupoBaTe MHTepdeinc X
Mcnonsayemein MAC-agpec Hoswii IP agpec *

Macka noaceTy
255.255.255.0

MAC-anpec
00:50:56:b6:cf:53

MTU Macka nogcetm *
1500
255.255.255.0
Lnwoz s
192.168.29.1
4092 5
Wnwo=
192168.29.1

OTmeHa MogreepguTh

3. BeepauTe HOBble MapaMeTpbl A8 uHTepdeiica U HaxmuTe «MoaTBEpAUTDY

YnaneHnue

Y1obbl yaanutb KOHPUrypaumuio nHtepdenca:
1. HaxxMuTe npaBoi KHOMKOM MbILLX Ha UHTEpPdENC, KOTOPLIN cneayeT yaanuTb

2. B BbiNagaloLweM cnucke Bbibepute «YaanuTb» — OTKPOETCS OKHO MOATBEPXAEHUS

CeTeBble uHTEpdeiChbl 24
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llekoHdUrypoBaTh MHTEepdenc main X

bynet BoinonHeHa AeKoHGUrypaumMa MHTepdenca main Ha KoHTponnepe ENGINE-O.

MoaTBepguTh

‘ OtmeHa

3. HaxmuTte «MoaTrBepanTb»

CeTeBble uHTEpdeiChbl 25
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Bknapka «BuptyanbHbie uHTepdeincbl»

Bknapka npegHasHayeHa ons ynpaeneHus Hactpoikamm Bcex co3pgaHHbix VLAN (Virtual Local Area Network). 3pech Bbl
MoXeTe NpocMaTpuBaTh cylectsytowme VLAN-uHTepdelicsl, c034aBaTh HOBbIE M YIPaBAsSTb MX MapaMeTpamu.

VLAN no3BoNSOT CErMeHTUpOoBaTh TpaduK, U30IMPYs CNyKeBHble 1 NOMb30BaTeNbCKME AaHHbIE APYr OT Apyra B pamMKax
opHoro ¢pusuueckoro nam bond-uHrepdeiica. 1o nosbiwaeT 6€30NaCHOCTb M YNPOLLAET NOTMYECKYH OpraHM3aLMIo CeTh

CXa.

CeTeBble UHTepdecs!

‘ Duznyeckre MHTepdenCe! BupTyaneHble MHTepdeicsl CraTuyeckve MapipyThbl

+ Cozgats

VAN id Wnas nopra
1 VLANT

2 VLANZ

3anuck ¢ 1no 2 us 2 sanncen

OcrosHoM 1500

Tl g
(B8 Nomows no wactpoiike

) | Kemuuectsoctpok10~ | Konowwm ~ < OBHOBMTL

mTU Wz WhTepdeiic Kowrponnep

ensli6l ENGINE-O

OcHosHoi 3000 182168.261 ensi6l ENGINE-O

/1

LocTtynHa cnenytowwas MHGOPMALMS MO KAKLOMY BUPTYanbHOMY MHTEpDENCY:

Cron6e,

VLAN ID

Nms nopTta
IP-appec/macka
Cratyc

Onucanue
YHUKANbHbIN UAEHTUDUKATOP BMPTYanbHOro MHTepdenca
nornveckoe nma VLAN-uHTepderica
afipec BUPTyaNbHOrO UHTepdeica U Macka NoaceTH
TeKyllee COCTosiHME uHTepdenca:

e [OCTyNeH

e HepoCTyneH

Tvun TUN BUPTYanbHOro UHTepdenca

MTU MaKCMManbHbIM pa3Mep NakeTa nepefayvm AaHHbIX

Lnio3 IP-appec wnto3a no yMonyaHuio ans AaHHOTo MHTepden-
ca

NHTepderic umsa pusmnyeckoro unu BOND-umHTepderica, Ha KOTOpbIN
Ha3HauyeH VLAN

KoHTponnep UMS KOHTPONINIepa, Ha KOTOPOM pacnofoXeH BUPTyasb-
HbIM MHTepdenc

Co3paHue VLAN

Y1obbl cozpatb VLAN Ha pusmnyeckom nHtepdence nnu BOND, BoinonHuTe cnepyolime LencTeums:

1. HaxmuTte «Cospatb VLAN» — oTkpoeTcs opma co3naHus

CeTeBble uHTEpdeiChbl
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|

CozpaTte VLAN

BuiGepuTe uHTepheic *

| T ens193 (A 10Gbit/s Il 1500 & 10Gbit/s @ ENGINE-Q v

| 2 Macka nogceTu *

| 192.168.29.222 | | 255.255.255.0 |
ID* Wmna VLAN *

3 S| | vians |
MTU * LWimoz

| 1500 v | [ 192168201 |

MoaTeEepavTh

2. 3anonHuTe HeobxoaMMble Nons U HaxMuTe «MoATBEpPAUTDLY

© nNpumeuanue

e VLAN c038aéTcs TONbKO HA BbiIOpaHHOM KOHTponnepe

» [1ng Ha3zHa4yeHus VLAN Ha MHTepdeiic BTOPOro KOHTposiepa NOBTOpUTE AeNCTBUE, BbibpaB MHTEPdEC BTOPOro
KOHTponnepa

PepaktupoBaHue

Y106bl M3MEHMTb NApaMeTPbl BUPTYaNbHOro MHTepdenca:
1. KnukHuTe NpaBoi KHOMKOM MbIWK HA MHTepdeNC, KOTOpbI crnefyeT oTpeaakTMpoBaTh
2. B Bbinagatowem cnucke Bbibepute «PepakTmpoBaTb»

/2 R o
CeTesble nHTEpdeCH (B, Nomouwe no HacTpofike

‘ Duanyeckue nHTephedicsl BupTyankHble uHTepdedicel CraTnyeckue MapLipyTbl

|+ Coanars | | /' Penawruposars | | W Vaaaus |

Q Mowek | Konuuectso ctpok 10 v | Konoxku v < 06HoBUTEL

B  wvanid Mms nopra IP-agpec / Macka Cratyc Tun Ty Uiimos MnTepdeiic Kowrponnep

1 VLANT 3.29.220/24 ¥ foctynen OcHosHoOI 1500 192168.29.1 ens161 ENGINE-O

Bribpano: 1

2 VLAN2 e 3.29.221/24 ¥ foctynen OcHosHoit 9000 192168.29.1 ensl61 ENGINE-0
/' Pesaktuposare

3anucu c 1 no 2 us 2 sanuceit W Vaanurs Al

3. B oTkpbiBLLENCS POpME BBEAUTE HOBbIE NMapaMeTpbl ANa nHTepdeica

CeTeBble uHTEpdeichbl 27
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PepakTvposaTte VLAN

BruibepuTte vuTepdeic *

T ensl161 G 10Gbit/s 41l 9000 & 10Gbit/s @ ENGINE-O

IP* Macka noaceTu *
| 192168.29.220 | | 255.255.255.0
ID* Wman *

k | VAN

MTU * Wz

9000 v | | 192168291

MogTeEpouTE

4. Haxmute «MoaTBepAnTb», UTOObI COXPAaHUTb U3MEHEHUS

Ypanenue

YT06bl YOaNUTb BUPTYasbHbIA MHTepdeic:

1. HaxxMuTe npaBoi KHOMKOM MbIlLK Ha MHTEPdENC, KOTOPbIN CneayeT yaanuTb

2. B BbimagatoweM cnucke Boibepute «Yaanutb»

CeTeBble MHTepdeNCh

‘ Duanyeckue HTepdeicsl BupTyansHble UHTepderCh CraTuyeckre MmaplipyThbl

| + coagar | [ # Pegawruposars | | W vaamums |
B vanid Mms nopra IP-appec / Macka (Cratyc
|
= VLANT BuiGpano:1 ~ foctyne
] 2 VLAN2 ¥ focrynen

/' Penaktnposats

3anuck ¢ 1 no 2 ua 2 zanuceit B Yaanuts

3. B oTKkpbIBLIEMCS OKHE HaxMuTe «MoATBepAUTb»

e -
{82 Nowmotws no HacTpoiike

Konnuectso crpok10 > | Konowi & OBHoBNTS,

Tun MU UWinios UnTepdeiic Kowrponnep

OcHosHoi# 1500 192168.291 ensl6l ENGINE-O

OcHosHoi 9000 192168.291 ensl6] ENGINE-O0
G

CeTeBble uHTEpdeiChbl
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Voanuts VLAN VLAN1 X

MNoxanyncTa, noaTBEpAMTE AeMCTBUE

NogTeEepauTbL

‘ OTmeHa

CeTeBble uHTEpdeiChbl 29
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Bknapka «CraTMueckue MapLipyTbi»

Bknanka «CraTMueckue MapLupyTbl» COAEPXKMUT TabauLy MapLupyT13aumu, ooy ans Bcex koHTponnepos CX/I.
Tabnuua MapuwpyTusauumn GopMmUpyeTcs aBTOMaTUYECKM Ha OCHOBE KOH(pUrypauumn uHtepdeincos.

Mpu HeoHX0AMMOCTM ALMUHUCTPATOP MOXKET L06ABNATL CTAaTUYECKME MAPLLPYThI, KOTOPbIE MO3BOASIOT TMOKO HAacTpanBaTb
MapLUpyTM3aLMIo U pacnpenensts Tpadumk no uHtepdencam CX/.

2 !
CeTeBble MHTepheiCbl i

(B8} Nomowe no HacTpoiike
‘ Dusnueckue HTepdeics! BupTyaneHble HHTepdeicsl CraTHyeckue mapLupyThl ‘

+ Cozgate

) | Konwsecteoctpok10~ | Konomku v < 06HoBUTE

Uenesoi IP Cers Wmos Mntepdeiic Koutponnep
192.168.29109 192.168.29.0/24 192.168.29.1 main ENGINE-0
192168.29.220 92168.29.220/32 192.168.29.1 VLANT ENGINE-0

10.0.01

inter ENGINE-0

192168.29.221/32 192.168.29.1 VLANZ

ENGINE-0
192.168.29.110 192.168.29.0/24 192.168.29.1 main ENGINE-1

10.0.0.2 inter ENGINE-1

3anucm ¢ 1 no 6 w3 6 3anucei 7

Mo KaxAoMy MapLIpyTy AOCTyNHa cienyowas MHdopMaums:

Cronbey,  OnwucaHue

Lenesont  IP-appec, Ha3HaueHHbIR uHTepdency CX, (dusmueckomy, VLAN unm bond), yepes KoTopbii OTNpaBnseTcs
IP TpaduK AN [AHHOrO MapwpyTa

Cetb LeneBasi NoaceTb U eé Macka
Wnto3 IP-agpec ceTteBoro wnto3a Ans 3T0ro MapLipyta
UHTep- ncxopawmii nutepdenc CXI (busmnyeckuit, bond nnu VLAN), yepes KOTOPbIN LOCTYMNEH L3 UK LieneBas
denic ceTb
KoH- UMS M HOMep KOHTpONepa, B Tabnauue MapwpyTusaumm KOTOPOro HaXoAMTCS AAHHAS 3anuchb
Tponnep
CospaHune

YTo6bl CO30aTh CTAaTUHYECKMIA MapLUPYT:

1. HaxmuTe kHOMKy «[,06aBUTb MapLlipyT» — OTKpoeTcs popma AobaBneHus

CeTeBble uHTEpdeiChbl 30
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OobaBuTb MaplpyT

ENGINE-O *
T main @ 192168.29.109 () 10Gbit/s 41| 1500 2 10Gbit/s @ ENGINE-O ~

-+ JobasuTk KOHTpOANEP

Leneeowu IP-agpec *

| 192.168.30.0 ‘

Macka noagceTH *

| 255.255.255.0 |

Wmoz *

| 192168291 |

NoaTeepauTh

2. B oTKpbIBLIEMCS OKHE 3aMoNHUTe Nong:
* LleneBoii IP-apgpec - IP-agpec B LeneBo ceTy unun BCS NOACETb LENKOM

- Ecnv MapuwpyT AomkeH 0XBaTbiBaTb BCKO MOACETb, YKaxuTe e€ afpec U Macky. Hanpumep, ansa noace-
™ 192.168.30.0/24 B none «LeneBou IP-agpec» Beeante 192.168.30.0, B none «Macka noacetu» -
255.255.255.0

- Ecnn mapuwpyT HyXeH TONbKO A/ OAHOrO y3/a, YKaXuTe ero agpec M Macky xocta. Hanpumep, B none
«LeneBoi IP-appec» — 192.168.30.10, B none «Macka noacetu» — 255.255.255.255

¢ Macka noaceTM — Macka LeneBou cetu

o Lno3 - 330aéT1ca M3 TOM NOACETHU, B KOTOPOW HAaXOAMUTCS BblOpaHHbIN MHTEpdENC

© nNpumeuanue

M3 uHTepdeiica 04HOTO KOHTPOJIepa BO3MOXHO CO34aHME CTaTMYECKOrO0 MapLUpyTa: I0KaAbHO HA TEKYLEM KOH-
Tponnepe UM CUHXPOHHO Ha 060mx KoHTponnepax CXL.. Ytobbl 406aBUTL MapLIpyT Ha 063 KOHTPONEPa, HaXKMUTE

CeTeBble uHTEpdeiChbl 31
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|

L«,uoﬁaswrb KOHTpoAnnep» v Bbibepute MHTEpGEC BTOPOro KOHTponnepa J

3. HaxmuTe «MoaTBEepAUTb»

YnaneHue

YT06b! yAQNUTL CTAaTUHECKUI MapLUPYT:
1. HaxmwuTe npaBoi KHOMKOI MbILIM Ha MapLUpyT, KOTOPbIX ClesyeT yaanuTh

= ma 2
CeTesble WHTEpdEnCsl {8} Nomows no HacTpofike
Duznyeckne MHTepGercol BupTtyanbHeie uHTepdeics CraTuyeckne MapwpyTbl ‘

(e [ W)

(@nouck ) | Homvuecrsoctpok10~ | Konowku v 2 OBHoBUTH
B uenesoiilP Cers Wmos Wutepdeiic Kowtpoanep
192168.29109 192.168.29.0/24 192168.291 main ENGINE-O
1921168.29.220 0/32 192168.291 VLANT ENGINE-O
BuiGpao: 1
10.0.01 e 5 inter ENCINE-O
W VYaanute
19216820221 00000 21/32 192168.291 VLANZ ENCINE-O
192168.29110 192.168.29.0/24 192168.291 main ENGINE-1
10.002 - - inter ENGINE-1
3anuck c 1 no 6 w3 6 3anucei 1)

2. B BbinagatoweM cnucke Bbibepute «Yaanutb»

3. B oTkpbiBlIEMCS OKHe HaxMuTe «lMoaTBepanTb»

VaanuTe cTaTUYecKWiA mapwpyT 192.168.29.220 X

Noxxanyicra, nogreepauTe 4eucTeMe

OTmenHa NogrBEpAMTL

© Npumeuanune

HeBO3MOXHO yaanuTb MapLpyThbl 418 MHTepdencoB main u inter

CeTeBble uHTEpdeiChbl 32
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lpynnoBoit uHTepdeic

O6bennHeHue nHTepdecos (BOND) no3BonseT co3fath NOrMYECKUiA UHTEPPEIC M3 HECKONBbKUX PU3UYECKUX UHTepdEeit-
COB Ha 0AHOM KOHTponnepe. Takas KOHMUIypaums NoBbILIAET 0TKa30yCTOMYMBOCTb M YBETMUMBAET CyMMapHYI0 NPonycK-
HyI0 cnocobHocTb MHTepdelica. pu oTkase 0fHOro M3 NOPTOB COEMHEHUE COXPAHSETCS Yepes OCTaBlIMecs aKTUBHbIE
nopTbl.

OcobeHHocTH:

* B ogHoM BOND-uHTepdelice MOXHO 06beanHuUTb A0 16 dhr3nyecknx MHTepdencoB, pacnonoXeHHbIX Ha O4HOM
KOHTpoO/nepe

* [oppepxmBaloTca Kak HesaBucuMble 0T Kommytatopa BOND-wuHTepdencsl (Hanpumep, round-robin,
active—backup), Tak n pexxumsl, Tpebyrowme HacTpoiku kommytatopa (802.3ad/LACP, balance-XOR)

» Co3paHne BOND-uHTepderica U3 MHTepheiCcoB pasHbiX KOHTPOANEPOB HEAOMYCTUMO

© Npumeuanne

YT06bI NEpEMELLEHNE AUCKOBOM FPYNMbl MEXAY KOHTPOZIepaMu 6bI10 BO3MOXHbBIM, HEO6XOAMMO CO34aTh aHaNormy-
Hbit BOND -uHTepdeiic Ha cocegHeM KOHTponnepe

lpynnoBoii unTepdeiic 33



Co3paHue

PykoBoacTeo agpMuHucTpatopa ASPOAUCK ENGINE AQ 460
|

Co3paHHble rpynnoBble MHTEpdENChl 0TobpaxatoTca B pasaene MeHio Cetesble MHTepdeicbl BO BKnanke dusuyeckue

uHmepagelicel.

A\ BHumaHue

Mcnonb3oBaTb MHTEpdENCHI main 1 inter ong co3gaHnsg BOND -obbeaMHeHUI He pekoMeHayeTcs

Yto6bl CO3/aTb FpyNnoBoi MHTEP(ENC BbINONHUTE AENCTBUS:

1. MNepenaunte Ha BkNaaKy «CeTeBrie mHTepdefcy >> «Pusmdueckue HHTEpbeHCH>

2. Bbinenute ¢ nomolbto CTRL HEOH6X0AMMbIE OAHOTUMHBIE HU3NYECKME UHTEPDENCHI OAHOIO KOHTPOIEPA U HAXKMMU-
Te MO BblAeNeHHOW CTPOKe MPpaBOM KHOMKOW MbILUK

3. B BbinagatoweM cnmcke HaxxmuTe «Co3partb rpynnoBoi MHTepdencs

CeTeBble UHTepdeich!

‘ Du3nueckue UHTEpheACs! BupTtyanbHele uHTepdeicsl

CraTuyeckue MapuipyTel

| + Cospamk rpynnosoit untepgeiic |

B umanopra SLOT:PORT

ens161 0000:04:00.0
main 0000:06:00.0

ens193 0000:0c:00.0
inter 0000:13:00.0
ensl161 0000:04:00.0
main 0000:0b:00.0
ens193 0000:0c:00.0
inter 0000:13:00.0

3anucy c 1no 8 13 8 3anuceit

4. OTKpoeTcs MOAanbHOe OKHO, B KOTOPOM HEOBXOAMMO 334aTb 3HAYEHMUS

IP-agpec / Macka
null/
192.168.29109/24
null/

10.0.01/30

nully
192168.29110/24
nully

10.0.0.2/30

MAC-aapec Crarye
00:5

Buibparo: 2
00:5
goi T Cosasrerpynnoson merepgeiic
s 7F
ood W Yaamms
00:50:56:bb:cd:43 v focrynen
00:50:56:b6:2d:0a X He goctynes
00:50:56:b6:9d:25 v focrynen

"

MaKCHManLHAR CKOPOCTE
10Cbit/s
10Cbit/s
10Cbit/s
10Cbit/s
10GCbit/s
10GCbit/s
10GCbit/s

10Cbit/s

Teuywan cuopocTs
10Gbit/s
10Gbit/s
10Gbit/s
10Gbit/s
10Gbit/s
10Gbit/s
10Gbit/s

10Gbit/s

) | Konmuecrsocrpok10v |

DUPLEX

none

full

none

full

none

full

none

full

el ;
(B} Nomovys no HacTpoiike

Konomkm ~

MTU
1500
1500
1500
1500
1500
1500
1500

1500

< D6HoBNTE

Kowponnep

ENGINE-O

ENCINE-O

ENGINE-O

ENCINE-O

ENGINE-1

ENGINE-1

ENGINE-1

ENGINE-1

lpynnoBoii unTepdeiic

34



PykoBoacTeo agpMuHucTpatopa ASPOAUCK ENGINE AQ 460
|

CozpaTth rpynnoBon MHTEepdenc

HuTepdeircl Hurepdenc 2
enslbl ens193
KouTponnep CxopocTh
ENGINE-O 10Ghit/s
1D mMTU *
R > | | 1500 v |
IP agpec Macka noaceTu
| 192168.20.219 | | 255.255.255.0 |
Pexxum * Wnroz

| Uuxnuyeckui (Round-ro... + ‘ | 192.168.29.1 |

NoaTBepauTh

¢ ID — yHMKanbHbIN naeHTMdumKaTop nHTEpdenca

¢ MTU - MakcuManbHbI pasMep nakeTa nepefayuun AaHHbix (ponyctumele 3HaveHus: 1500, 9000)
* IP-appec - ceTeBOW afipec rpynnoBoro uHTepdeica

* Macka noacetn - onpenensieT AManasoH cetTu ans 3Toro nHtepdenca

¢ Pexxum - pexxnm obbeMHeHUs 1 BanaHCMPOBKKU Tpaduka

- Uuknuuecknit (Round-robin): MNepenaya naketoB Noo4epenHO Yepes Kax bl GU3MYECKUIn NOpT, YTO
obecrneynBaeT paBHOMepHOe pacnpefeneHne Harpysku Mexay AOCTYNHbIMU KaHanamu. PexxkuM ucnonb-
3yeTca Ang obecneyeHmst 0TKa3oyCToOMUMBOCTM He3 yBeNMYEHNS MPOMYCKHOM CNOCOBHOCTH

— AKTUBHbBIV—pe3epBHbIN: B KaXabli1 MOMEHT BpEMEHM aKTUBEH TOMbKO OAMH MOPT, OCTasibHble paboTatoT
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Kak pe3epBHble. Mcnonb3yeTcs AN 0TKa30yCToMUYMBOCTH, 6€3 YBENUUYEHMS MPOMYCKHOW CNOCOBHOCTH

- Balance-XOR: Pacnpepenset Tpaduk Mexay NOpTamMm Ha OCHOBAHMM OMpeaeNeHHOro Xewa. IT0T PeXUM
obecneunBaeT 6aNaHCUPOBKY HArpy3KkM U 0TKA30YyCTOMYMBOCTb (TpebyeT noaaepXKKu U COOTBETCTBYHOLLLEN
HacTPOMKM KOMMYTaTOPa)

- 802.3ad (LACP): Micnonb3yeT NnpoToKON AMHaMuUyeckon arperauum kaHanos (LACP).O6ecneunBaer yBe-
NMYeHne NponyckHoM cnocobHOCTM M OTKA30YCTOMYMBOCTb (TPebyeT NOALEPKKM pexXMMa U COOTBETCTBY-
tOLLeM HaCTPOMKM Ha CTOPOHE KOMMYTaTopa)

e Llnw3 - IP-agpec wnto3a no ymonyaHuio 4ng AaHHOro uHTepdenca

5. HaxmuTte «lMoarBepantb»
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MpocmoTp uHpopmaumu

NHpopMaLmio o pusmyeckmnx nitepdencax rpynnosoro nHtepdeica (BOND) MoxHO yBUaEeTb, pa3BepHyB cTpoky BOND
BO BKnaake «CeTeBble MHTEpdeENChI» NoA Tabnuuen ceTeBbix MHTEPdENCOB.

[pynnoBsie unTepdeiice:

Qfonck ) | Komwuecrsocrpok10~ | Konowim » < O6HosHTS

O Wma nopra SLOT:PORT IP-agpec / Macka MAC-agpec Craryc MaxcumansHan ckopocTs Texywan ckopocTs DUPLEX MTU Konmponnep
v bond1 none 192168.29.219/24 76:b3:ed:0a:9b:28 v Ooctynex 20Gbit/s 20Gbit/s full 1500 ENGINE-0
ens161 0000:04:00.0 null/ 76:b3:ed:0a:9b:28 v [octynex 10Gbit/s 10Gbit/s full 1500 ENGINE-O
ens193 0000:0c:00.0 null/ 76:b3:ed:0a:9b:28 + Ooctynex 10Gbit/s 10Gbit/s full 1500 ENGINE-0
3anucu €1 no v 3anKcen E Al
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PepaktupoBaHue

[ng pepakTMpoBaHus rpynnoBoro nHTepdeiica:
1. HaxmMuTe npaBoi KHOMKOM MbILIKM HA UHTEPdENC, KOTOPbIM CneayeT OTPeLaKTUPOBaTh
2. B Bbimagatowwem cnucke Boibepute «PepakTupoBaTb»

Fpynnoasie wHTepdeiice:

/' Pegaxtuposate \ \ W Voanute
- \
( ) | Konusecreocrpox10+ | Konowkm v < 0BHOBUTE
Wma nopTa SLOT:PORT IP-agpec / Macka MAC-aapec Cratye ‘MaKcMManbHan CHOPOCTL Terylian CKOPOCTL DUPLEX MTU KonTponnep
~  bondl none 1921168.29.219/24 76:b3:edi0a:0b:28 v Hocrynen 20Gbit/s 20Gbit/s full 1500 ENGINE-0
ens161 EE null/ 76:b3edi0a:0b:28 v Docrynen 10Gbit/s 10Ghit/s full 1500 ENGINE-0
ensi93 # Feaaraposate 1 |/ 76:53ed0a:96:28 v Docrynen 106bit/s 106bit/s full 1500 ENGINE-0

W Yoanurs

3anucn 1o ua 1 zanwceit ”

3. B oTKpbIBLIEMCS OKHE BBEAMUTE HOBbIE NMapaMeTpbl ANa nHTepdeica
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PepakTupoBaTh rpynnoBoi HTepdenc

Hurepdeincl UuTepdeic 2

enslbl ens193
HouTponnep CropocTe

ENGINE-D 20Gbit/s
ID MTU *

1 [155D ”l
IPagpec™* Macka nogceTu *
| 192.168.29.219 | l 255.255.255.0 |
Pexm * LWimoz

[ 192.168.29.1 |

.,

|AHTHaHmﬁ—FeaepBHmﬁ .

MNogTeepauTh

4. [1na coxpaHeHua u3MeHeHuit, HaxmuTe «MoaTBepaUTb»

lpynnoBo#i nHTepdeiic
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YpaneHue

[na ynanexnusa rpynnosoro uHtepderica:

1. HaxxMuTe npaBoi KHOMKOM MbILLM Ha MHTEPdENC, KOTOPLIN CneayeT yaanuTb

fpynnossie unTepdeiice:

| # Pegaktuposars | | W Vaanurs |

( ) | Konuiecrsocrpok10~ | Konowku v £ OBHOBNTE

Hmn nopra SLOT:PORT IP-appec / Macka MAC-aapec Crarye MaKCMManbHaA CHOPOCTL Terylian CKOPOCTL DUPLEX mMTU KoHTponaep
~  bondl 1921168.20.219/24 76:b3:ed:02:9b:28 v Noctynen 200bit/s 20Ghit/s full 1500 ENGINE-O
Buibpano: 1

enstgl — ) null/ 76:b3:ed:02:9b:28 v Hocrynen 10Gbit/s 10Gbit/s full 1500 ENGINE-0
/' Penaktnposats

ens193 | null/ 76:b3:ed:0a:9b:28 ¥ foctyned 10Gbit/s 10Gbit/s full 1500 ENGINE-O

W Voanute

3anncy ¢ 1no 1wz 1 3anucein E g}

2. B BbinagatouleM cnmcke Bblbepute «YaanuTb rpynnoBoii uHTepdeinc» — OTKPOETCS MOAANIbHOE OKHO

YoanuTe rpynnoBov MHTEpgenc X

Bbl yBEpeHbl, 4TO XOTUTE YAaNUTh rPYNNOBOWU MHTepdeinc?

OTmena MNoaTEEpAWTL

3. HaxmuTe «MoaTBEpAUTLY

© Npumeuanne

Mocne ynaneHus rpynnoBoro MHTepderica HeobxXxoaMMO 3aHOBO HAaCTPOUTb PU3NYECKME MHTEPDENCHI, KOTOPbIE BXO-
[WNW B ero coctaB

IP-Pecypcbi

B pazpene «IP-pecypcbi» Bbiaensorca cnepytolme Tunsl BUpTyanbHbeix IP-appecos (VIP):

 VIP Ha3Ha4aeTca Ha AMCKOBYIO Fpynny U CAYXXMUT TOUKOWM CEeTeBOro A0CTyna K eé pecypcam — 6N104YHbIM YCTPOMCTBaM
no iSCSI u dannosbiM cepeucam NFS/SMB, co3paHHbIM B paMKax 3TOWM rpynnbl

» VIP-pennukaumu — 310 BUpTyanbHbii IP-agpec koHTponnepa CX/I, ucnonb3yemelit Ans nepefayu penamnkaumoH-
HOro Tpaduka Mexay IoKanbHoM n yaanénHon CX/

« VIP—mMeTpoknacrepa — 310 BUpTyanbHbIi IP-agpec koHTponnepa CX[, ncnonb3yembit onsg penamnkauum U CUH-
XPOHMU3ALMU MeXAY reorpaduyecku pasaenéHHbIMU KNnactepamm

Kaxpabii VIP Bcerpa npuBsizaH TONbKO K OAHOM MCKOBOW rpymnne, KoTopas Bbibupaetcs npu co3paHum IP-pecypca.
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IP Pecypchi

=+ Cospats

Lvckosan rpynna
RO1

ROO

3anuck 1 no 2 w3 2 3anuced

CocTonnme

v [ectynes main

v foctynen main

[-Hy
(78, MoMoWE o HacTpoiike

P Konnuectso crpok 10~ | Konouku ~ < 06HOBMTL

Mma ] Macka Wrrepdeiic ENGINE-0 Wrrepdeiic ENGINE-1 Twn pecypca Kontponnep

main main vip ENGINE-0

main main vip

D

ENGINE-0

Mo kaxaoMmy IP-pecypcy noctynHa cnenyowas uHpopmaums:

Cronbeu,

[uckoBas rpynna

CocToaHue

Nms

IP

Macka
NHTepdenc
ENGINE-0
NuTepdeic
ENGINE-1

Tun pecypca

KoHTponnep

Onucaxue

rpynna, Ha KOTopyt Ha3HauveH VIP

[OCTyneH

HeaoCTyrneH

norunyeckoe ums IP-pecypca, popmupyetcs Ha 0OCHOBe BbIbpaHHOro MHTepdeica
Ha3Ha4yeHHbIV IP-appec

Macka noacetu ans VIP

dusnyecknin unu suptyansHblt nHtepdenc (VLAN) koHTponnepa ENGINE-O, Ha koTopom pa-
6otaet VIP

du3nueckuin unu suptyanbHbii nHTepdenc (VLAN) koHTponnepa ENGINE-1, Ha koTopoMm pa-
6otaet VIP

iSCSI-noptan (VIP)

penaukaums (VIP PEMJ1.)

metpoknactep (VIP METPOKJTACTEP)

MMS M HOMEep KOHTPOJIIepa, K KOTOpoMy npuBs3aH IP-pecypc

IP-Pecypcbi
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Co3paHue

Yt06b1 co3path IP-pecypc (VIP):

1. Haxmute kHonky «Co3aaTtb pecypc» — OTKpoeTcs hopMa Co34aHus

CozpaTL pecypc

ENGINE-0 *

| main | 192.168.29.109 v

ENGINE-1*

| main [192.168.29.110 v

Mpynna * HazHaueHue *

| ROO RDG ENGINE-0 ~ | | 1scSI Nopran v

IP pecypca * Macka nogceTu *

| 192168.29.210 | | 255.255.255.0 |
NoaTBEpAUTL

B OTKpbIBLIEMCSI OKHE YKaXKMTE:

* WHTtepdeiic - ceTeBolt UHTepdec, Ha KOTopoM byneT pa3melléH IP-pecypc. [Ins 0TKa3oyCTOMYMBOCTM Ha
060MX KOHTpOAEpax AOMKHbI ObiTb BbIOpaHbl 0AMHAKOBbIE MHTEPdENCHI

« luckoBylo rpynny — paHee co3gaHHyto rpynny RDG nnmn DDP, onsa kotopow cospaércsa IP-pecypc
* IP-appec - agpec, KoTopblii byneT HazHavyeH faHHoMmy IP-pecypcy
* Macky nogcetu nns ykasaHHoro IP-appeca

2. Haxmute «MopTBEpAUTBY

A\ Buumanue

* He pekomeHAyeTcs npenoCTaBnsiTb AOCTYN K JOrMYECKMM TOMaM M3 Pa3HblX OMCKOBBIX Fpynn yepe3 OAMH
IP—pecypc, npuBsi3aHHbIN K KOHKPETHOM rpynmne

 [lpu nepeHoce 3TOM rpynmnbl HA COCEAHMI KOHTPOAAEP AOCTYN K TOMaM U3 Apyrux rpynn no gaHHomy VIP 6yget
noTepsH
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Hdencreus

MNocne co3paHua IP—pecypca AOO0CTynHbl cnegyrwumne [eNCTBUS, Bbi3blBaeMble 4Yepe3 KOHTEKCTHOE MEHI0 (npaBaﬂ KHOMKa

MbILLW):
o) .
IP Pecypcel \fid, MoMowe no HacTpoiike
| + cosgams | | @ peaxrvauposars | | W Vaanurs
p N
(c ) | Honnuecrsoctpexk10~¥ | Konowku v < OGHOBMTE
Mvckosan rpynna Cocronnue Wma " Macka WrTepdbeiic ENGINE-O WHTepdeiic ENGINE-1 Tun pecypca Kontponnep
RO1 main 182.168.29.211 24 main main vip ENGINE-O
BuiBpano: 1
ROO —————————————— main 192.168.29.210 24 main main vip ENGINE-O
& AktveMpoBRaTH
3anuen €110 2 us 2 sanvced T (&2

W Yoanute

» AkTuBMpoOBaTb - nepeBectu |IP-pecypc B aKTMBHOE COCTOSIHUE
» JleakTMBMpOBaTb — NepeBecTu |IP-pecypc B HEAaKTUBHOE COCTOSIHUE

* Ypanutb pecypc - ynanutb IP-pecypc
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bnouHblit gocrtyn

Paznen «bnouHblit gocTyn» npegHasHayeH ons NpefoCcTaBieHust MHMLMAaTOpaM foctyna Kk Tomam CX[, no npotokonam
6104HOro JocTyna.

BnouHbIM AocTyn — 3TO CNOCO6 [OCTYNa K XPaHMAULLY, NPy KOTOPOM MHWMLMATOPY NpeaoCcTaBnseTcs normyeckoe 6aou-
HOe YCTpOWCTBO, BOCNPUHUMAEMOE OMEepaLMOHHON CUCTEMOM KaK NOKaNbHbIM AMCK. Takom TMN AOCTYyNa MUCMOMb3yeTcs
B C/1y4asix, KOr4a XoCT JO/MKEH CaMOCTOATENbHO yNpaBnsaTh GannoBoi CUCTEMOM UM HanpsMyto paboTaTb C AaHHbIMK,
HanpuMep Npu pasmeLleHnmn 6a3 JaHHbIX, BUPTYabHbIX MALWWH U APYTMX CEPBEPHbIX HArpy3oK.

B naHHOM paspene agMUHUCTPATOP MOXET HacTpamBaTb MapaMeTpbl MOAK/YEHMS, YNpaBasSTb 06bekTaMM LOCTyNa B
paMKax BbIOPAHHOTO NMPOTOKO/A U KOHTPOIMPOBATL COCTOSIHME MOAK/IIOUEHMIA. Bbibop npoTokona focTyna onpenenseTcs
0COBEHHOCTAMM MHDPACTPYKTYPbI M TPEBOBAHMUAMM K NPOU3BOAMUTENLHOCTM, OTKA30yCTOMYMBOCTM M COBMECTUMOCTM.

BHyTpM pa3nena ooCTynHbl noapasaenbl:

e bnoyHeili docmyn iSCSI - npepocTaBnseT focTyn K 6104HbIM ycTporcTBaM no npotokony iSCSI (Internet Small
Computer Systems Interface) uepes IP-ceTb. [laHHbI BapMaHT NO3BONSIET UCMOMNb30BaATh CYLLECTBYHOLLYIO CETEBYHO
UHPpacTpykTypy Ethernet n 06bI4HO TpebyeT MeHbLIMX 3aTpaT Ha BHeLpeHWe

e bnoyHeili docmyn FC - npepnocTaBaseT [ocTyn K 6n04HbIM ycTpovictBam no npotokony FC (Fibre Channel). JaHHbIM
BapMaHT NpUMeHsIeTCs B Cpefax, rae NpeabsaBstoTCs NOBblWeHHble TPeO0BaAHMS K NPOU3BOAUTENBHOCTH, 334EPXK-
KaM 1 n3onaummn Tpaduka XxpaHeHus

e bnoyHbili docmyn NVMe—oF - npepoctaBnsieT focTtyn K 6104HbIM ycTporicteam no npotokony NVMe—oF (NVMe
over Fabrics)

Bnounbiit pocryn iSCSI

HaBuraums: «Bmousnsit mocTynm» >> «Bmoumeii moctym iSCSI»

Monpasnen «bnouHbiii pgocryn iSCSI» npenHasHayveH Aas HACTPOMKM M ynNpaBneHMs AOCTYNOM MHULMATOPOB K Jiornye-
ckmuMm TomaM CX[ no npotokony iSCSI.

iSCSI (Internet Small Computer Systems Interface) - npotokon 6a04HOro focTyNa, 06ecneynBatoLLmii nepesady KOMaHz4
SCSI uepe3s IP-ceTb. Ucnonb3oBanue iSCSI no3gonsieT opraHM3oBaTh JOCTYN MHULMATOPAM K nornyecknM Tomam CX[ ¢
NpPUMEHEeHMEM CYLLECTBYIOLWEN ceTeBOM MHPpacTpyKTypbl Ethernet.

B nmaHHOM noppasgene aAMMHUCTPATOP MOXET BblOMpaTb nopTanbl A TapreToB, HacTpamBaTtb napameTpbl CHAP-
ayTeHTUdUKaALMK, A TaKXKe NPefoCTaBNaTb MHULMATOPAM A0CTYN K nornyeckum Tomam CXZ.

B nonpasnene «bnouubliit goctyn iSCSI» 0OCTYNHbI BKNAAKM:
e Tapeemsl — CO3/aHME M HAcTpolika Tapreto CX/[
e MHuyuamopsl — NpoOCMOTP 3aperncTpupoBaHHbiX MHMLMaTOpoB (IQN), koTopbiM paspelwéH gocTyn K Tapretam CX/[,

. /'pynnb/ - co3gaHune n HaCTpOl;'iKa noruyeckux rpynn, 06beaNHALMX Tapretbl U UHUUMATOPDbI B €4AMNHYIO KOHCbl/IFy-
pauuto 4octyna K n1orm4eCKMM TOMam

e MannuHe - Ha3HAYEHME NIOTMYECKMX TOMOB Ha rpynmny, onpesensiolwee 4OCTYN MHUMLMATOPOB K pecypcam CX[,
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Tapretbl

[ins paboTbl C TapreTamMu neperanTe Ha BKNAOKY «Brounsit mocTym» >> «iSCSI» >> «TapreTh».

[na npepnoctaBneHns numumatopam goctyna k LUN no npotokony iSCSI Ha CX[ HeobxoaMMo co3aaTb NPOrpaMMHbIi
iSCSI-Tapret 1 npuBsa3aTb ero kK BupTyanosHoMy IP-aapecy (VIP) puckosoi rpynnsl RDG/DDP/DDP2.

iSCSI (Internet Small Computer System Interface) [“nj loMOLLE N0 HACTROMKE

‘ Wruunatopsl Mpynnsi Mannunr

+ Cozgate

) | Konunuectso ctpok 10~ | Konowku v | & 06HOBKTE

1oN Moprans: Monbaosarens Pacumperne ROMA
qn.2014-07.ru.aerodisk target1-vip 192.168.29.210 Her

qn.2014-07.ru.zerodisktarget2-vip 192168.29.211 Het

3anuck ¢ 1 no 2 13 2 3anucei ral

Mo KaxaoMy TapreTy AOCTynHa cneayowas nHpopmaums:

Cronbel, OnucaHue
ION yHuKanbHbin noeHtndumkatop (ION) iSCSI-Tapreta Ha CX[,
MopTansbl cnucok VIP-appecos, Yepes KOTOPblE MOXHO MOAKNHOYMTLCSA K AAHHOMY TapreTty
MNonb3oBa-  CMMCOK NOJSIb30BATENEN, KOTOPLIM AOCTYMNEH 3TOT TapreT nocse npoxoxaeHna CHAP-asTopusaumm. Ecam
Tenu nosie NycToe, NopTan LOCTYNeH BCEM NONb30BaTENSIM He3 orpaHUYeHui
Pacwwupe- craTtyc nopaepxku npotokona RDMA (RoCE/iWARP) nns storo Tapreta
Hne RDMA
Co3paHue

MNepen co3pannem iSCSI-Tapreta y6eamtech, 4To 419 rpynnbl Ha3Ha4eH xoTa 6bl oanH VIP.
[nsa co3paHua iSCSI-Taprera BbinonHuTE Cnepylowmne AencTeus:

1. Haxmute «CozpaThb TapreT» — oTKpoeTca hopMa co3aaHma

CospaTtb Taprer

@ Wmn Taprera
qn.2014-07.ru.aerodisk:target] target]
[ Tapret iSCSI Multipath [ MeTpo (Taprer gna meTpoknacTepa)

B oTKpbIBLIEMCS OKHE YKaXuTe:
* MmMs Tapreta (0693aTenbpHO)
e Multipath - BkntoyaeT paboTy Tapreta N0 HECKONbKMM NYTSM [OCTyNa (Heobs3aTenbHO)

L MeTPOKﬂaCTep — NOMeYaeT TapreT Ana CUeHapueB Mempoksiacmepa (H€06F|33Tefle0)
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A\ BHuumaHue

Mpu ncnonb3osaHuu Multipath ¢ aBymMs 1 6onee nHTepdeiicamm 0gHOro KOHTPOIEPa, HACTPOEHHbIMU B OLHOM
NoAceTH, CUCTEMA MOXET HeBepPHO 06pabaTbiBaTh CNIOXHbIE OTKa3bl. B cutyaumsx, korga ceteBoi MHTEpdeic
($hopManbHO OCTaéTcs «B CETU®», HO TPadUK Yepe3 Hero He NPOXOAMT WK CUNIbHO AEerpajupyeT, nepekove-
HWe Ha pabouuii NMyTb MOXET He Npou3oMTU. YToObl 0becneunTb Npenckasyemyto 6anaHCUMPOBKY HArpysku u
KOpPEeKTHOE Nepek/iyYeHne Npy TakMxX OTKa3ax, PEKOMEHAYETCS pa3MeLlatb MHTepdeichbl B pasHbIX NMOACETAX

2. B 6noke «Moptansbl (pa3pewéHHble IP)» nobaBbTe IP-agpeca noptanos, Yepes KOTOPble MHWULMATOPbI MOTYT NOA-
K/04aThbCs K 3TOMy TapreTy (0653aTenbHO)

MopTans (paspewesHsie IP)

AocTynHbie noprans: BLi6panHbie nopTanb!

Nouck ) Mouck

JobaenTts ace McknouunTs Bce

(] Tpynna LeicTama 1P Fpynna Hedicramna
192.168.29.215 ROT + 192168.29.211 RO1

192.168.29.210 ROD +

[ BrniounTs pacwuped1e ROMA

» Y106bI 06ABUTL NOPTaN, HAXXMUTE + HAaNPOTUB HyXHOTO IP B cnucke «JlocTynHble nopTanbl»
» YTO6bI UCKTHOUMTL MOPTAS, HAXKMMUTE 3HAYOK YAaseHus B cnucke «BbiGpaHHble mopTanbi»

¢ Pacwupenue RDMA - Bkn./Boikn. MNMoppepxka pexxuma npamoro goctyna k namatv iSER (iSCSI Extensions
for RDMA). Bkntouenune pacwmpernns RDMA nossonseT ncnonb3oBatb 6onee apPekTuBHbIN cnocob nepena-
4M faHHbIX Mexay nHuumatopom n CXI no npotokony iSCSI. YacTb gaHHbIX NepenaéTcs HanpsMylo Mexay
namsTblo MHMUMaTopa U namsatbio CX[, MUHYs cTaHdapTHbn TCP-cTek u MHOrokpaTHble KOMWPOBaHMS, YTO
CHWKAET 334EPXKKM Mepenayn n yMeHbLUAeT Harpy3Ky Ha UX NpoLeccopbl

3. B 6noke «Monb3oBaTtenu» f06aBbTE YUETHBIE 3aMMCK, KOTOPLIM pa3peLleH AOCTYN K TapreTy (Heo6a3aTenbHo)

userl &
WMma nonkz0BaTENA Maponk
userz | eesssssenemanees o .

NobaBuTb Nonb3oBaTens
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¢ [onb3oBaTenein, MMeKOLMX [OCTYN K Taprety
« [aponu nonb3oBatenei — BeeauTe TONbKO LMdpbl M ByKBbI. JanHa napons — ot 12 cumBonos

4. Haxmute «MopTBepanTb»

MNocne co3paHus Tapretr 0TO6pa)KaETC9I B CnuCKe, eMy NpncBanBaeTCA |Q_N, KOTOprVI MCNONb3YETCA NpPpU NOAKNTHYEHNN

MHULMNATOPOB.

A Buumanne

napameTpbl 06MeHa faHHbIMU.

OUTENIbHOCTM A0 OWMOOK COeaMHEHMS, TaﬁM-ayTOB MU NOTEPU MAKETOB.

HOCTb € NapaMeTpamu Ha ctopoHe iSCSI-Tapreta CX/A.
K TakMM napameTpam oTHOCATCS:

» Header Digest

» Data Digest

* Initial R2T

e Immediate Data

* Max Recv Data Segment Length

e Max Burst Length

* First Burst Length

e Max Outstanding R2T
Onucanune napametpos npueegeHo B RFC 7143

Ecnu TpebyeTcs ToHkas HacTpoika iSCSI-TapreTa Ha ctopoHe CX/[1, 06patuTech B TEXHUYECKYH MOAAEPXKKY.

CyLLecTBYeT psf, TOHKMX HAacTpOek, BAMAKOLWMX HA B3auMogeicTeue iSCSI-Tapreta u uHMumatopa. B obwem cnyyae
OHM He TpebYIoT pyYyHOro BMeLLATENbCTBA: Npu HacTpoiike iSCSI Mexay TapretoM CX[ M MHMULMATOPOM aBTOMATu-
YECKM BbIMOJHAETCS MPOLLECC COMMIAacoBaHMsl, B XOA4E KOTOPOro CTOPOHbI HA YPOBHE MPOTOKO/A ONPenensioT oblme

B Tekywen peanusaumm Ha ctopoHe CX[ pyyHas HacTpoika 3Tux napametpos iSCSI-tapreta agMUHUCTpaTOpoOM
He npenycmoTpeHa. OfHAKO eC/iv Ha CTOPOHE MHULMATOPA 3aAaHbl 3HAYEHUS, HE COrNACcoOBaHHbIe C MapaMeTpamu
iSCSI-TapreTta CX[, BO3HMKAET paccoriacoBaHune, KOTOPOE MOXET NPUBECTU K MPOBaeMaM — OT CHUXKEHUS MPOU3BO-

Mo3TOMY NpU pyyHOI HACTPOIKE NAapaMETPOB Ha CTOPOHE MHWULMATOPA KpaiHe BAaXHO 06eCneunTb Ux COracoBaH-

HeiicTBua

YT106b!I OTKPBITH CMMCOK KOMAHA ANS TapreTa, BbINOAHUTE OAHO U3 AENACTBUIMA:
¢ HaxxmuTte npaBoM KHOMKOM MbILWIK MO CTPOKe Tabaunupl

e YcTaHoBUTE 4eKOOKC B CTPOKe TapreTta

iSCSI (Internet Small Computer System Interface) 1B} Nomows no HacTpoiike

[ Taprerw UnnunaTopsi pynne: Mannunr

+ Cosgare | | W Vaanme | | ® Mepexniountu ROMA | | #* Penaktuposa

Konnuecreocpox 0¥ | Konowku © Obroaus

Moprans: Monsaosarenn Pacumpenue ROMA

192168.29.210 Her
Qn.2014-07.ruaerodisk:target2- BwiGpano:1 192168.29.211 Her
W Vaanure
3anuen €1 no 2ua 2 3anuce n

® MepexniounTs ROMA

/ Penarruposats

BnouHbiii goctyn iSCSI
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YnaneHue

Y066l ynanuts iSCSI-Taprert:
1. Haxmute «YaanuTtb»

2. B oTkpbiBweMcs okHe HaxmMuTe «MoaTBEpAUTLY

VaoanuTek TapreTbl X

[(D [nA yaaneHWA TapreTa NnoxanyrncTa NoaTeEepanTe yaaneH e ]

'!man HTh TApreThl:

ign. 2014=-07.ru.aerodisk:target]-vip

‘ OtmeHa NoaTeepauTs
MepekntoueHue pexxuma RDMA
YT06bI 3MeHUTb pexkuM RDMA (iSER):
1. HaxmuTe «Mepekniountb pacwmpeHne RDMA»
2. B otkpbiBLIEMCS OKHE HaxmuTe «MoaTBEpAUTDY
NepexknwunTk pacwmpeHne RDMA X

Bul gecTEMTERNEHO XOTUTE Nepeknoyntes RDMAY

MNogreepguTh

‘ OTmeHa
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|

PepaktupoBaHue

Y0661 OTpenakTnpoBaThb iSCSI-Taprert:
1. HaxmuTe «PepakTupoBatb» — OTKpoeTcs hopMa pesakTMpoBaHUs

2. Mi3MeHuTEe CNUCOK pa3peLleHHblx nopTanos B 6noke «Moptansl (paspewéHHsbie IP)» (Heoba3aTenbHO)
NopTtane: (paspewentsie IP)

Aocrynubie noprans: BuibpanHLIe nopTans!

Nouck Q

[ o Q

P Tpynna

Deiicraun P Fpynna Deiicrana
192168.29.211 RO1 + 192168.29.215 RO1

192168.29.210 ROO

¢ Y0661 L0O6ABUTL NOPTaN, HAKMKUTE + HANPOTUB HYXHOTO P B cnucke «[ocTynHble NnopTanbl»
e YT0Obl MCKNKOYMTb MOPTAN, HAXKMUTE 3HAYOK YAaNeHUs B cnucke «Bbi6paHHble nopTanbi»

3. Mi3aMeHuTe cnucok nonb3osatenen u/unu naponu B 6noke «Monb3oBarenn» (Heobs3aTenbHO)

MmA nons30BaTeEnA

Mapone
userl R Q
MmA nonsz0BaTEnA Mapons
| admin | | ........ R

No6aBuTh NONb3OBATENA

4. HaxmuTe «MoAaTBepAnTb», 4TOObI COXPaHUTb U3MEHEHUS
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|

UHuumnaropbl

Ha Bknaake «MHMumaTopbl» 0TOGpaXaeTcs CNMCOK BCcex 3apernctpupoBaHHbix iSCSI-unuumnaropos (IQON), nonknoyéH-
HbIX K CX.

iSCSI (Internet Small Computer System Interface) E"“.:} MMoMoLyk No HACTpoiiKe

‘ TapreThbl pynnei MannuHr

( ) | Honwuectsoctpox10~ | Honowkm~ | O OBHosuTs
Taprer rpynna MHuyMaTop Apaiisep Kowrponnep
iqn.2014-07.ru.aerodisk:target1-vip groupl ign.1991-05.com.microsoft:server2016 iscsl ENGINE-1
iqn.2014-07.ru.aerodisk:targeti-vip group? ign.2024-11.com .acme storage:win-cluster-nade3 i5Csl ENGINE-1
iqn.2014-07.ru.zerodisk:targati-vip groupl ign.1991-05.com.microsoft:server2016 e ENGINE-0
iqn.2014-07.ru.aerodisk:target1-vip group2 ign.2024-11.com.acme.storage:win-cluster-node3 iscsl ENGINE-0
3anncu 1 no 4 13 4 3anuceit E il
[lnsa Kaxaoro MHUUMATopa 0TobGpaXxatoTcsa nons:

CronbeL, Onucanue

Tapret yHUKanbHbIM naeHtndmkatop iSCSI—rtaprera (ION) Ha CX[, K KOTOPOMY NOAKIOYEH MHULMATOP

lpynna MMS rpynnbl 4OCTYNA, 06beAMHSIOWENA MHULMATOPLI U TapreT

MHuumatop  yHukanbHoe naeHtudukatop iSCSI—uHunumatopa (ION), 3aperncTpupoBaHHOro B cucteMe

Hparsep ™n ucnonbsyemoro iSCSI—nopxntouerus (06bluHbIN iISCSI unu iSER)

KoHTponnep  MMs M HOMep KOHTpoAepa, K KOTOPOMY (BU3MUYECKM MOAK/IIOUYEH UHULMATOP
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fpynnol

iSCSI—rpynna — Jlornyeckasa CywHOCTb, CBA3biBaKOWaa Tapret ¢ KOHKPETHbIMKU MHULUATOPaMU U O6'be,EI,VIH$HOLLI,aﬂ nx B

€AMHYI0 KOHGUIypaLmio AocTyna.

[nsa pabotbl ¢ iSCSI-rpynnaMu nepeinanTe Ha BKNafKy «Brmounnit mocTymy >> «iSCSI» >> «Tpymmers.

iSCSI (Internet Small Computer System Interface)
| TapreTsl WHuumaTopsl Mannuur

+ Cosgats

M rpynne: Taprer

group qn.2014-07.ru.serodisk-targeti-vip

group2 qn.2014-07.ru.aerodisk:target1-vip

3anucu €1 no 2 13 2 3anucei

Mo kaxaon rpynne AoCTynHa cnepyowas MHGopMaums:

Toma

ey .
B8} Nomous no HacTpoiike

(. ) | Honuuecteoctpok10~ | Konowku v < 06HOBNUTS

Mrmuparopu:

qn.1991-05.com.microsoft:server2016

qn.2024-T.com.acme storage:win-cluster-

node3

CronbeL, OnucaHue

Mmsa rpynnbl - normdeckoe ums iSCSI-rpynnbl, 06beanHsLWeEN TapreT U MHULMATOPbI

Tapret yHuKanbHbin uaeHtudukatop (ION) iSCSI-TapreTa, K KOTOpOMY NpMBA3aHa rpynna

Toma cnucok LUN, fOCTYyNHbIX MHWULMATOPaM M3 rpynMbl Yepe3 MannuHF HA YKa3aHHbIN TapreT

UHuumaTopbl  yHUKanbHble naeHTudukaTopsl (IQN) iSCSI—uHMLMATOPOB ABNAIOLWMXCS YYACTHUKAMU TPyNMbl

Co3paHue

Y1o6bl co3natb HoByto iISCSI-rpynny, BbINONHUTE CneayoWme AeNCTBUS:

1. Mopkntoumnte xocT(bl) K CX[ HanpsaMyto MM Yepes KOMMyTaTop
2. Hactpoute iSCSI Ha xocTax/cepBepax

3. HaxmuTte «Co3partb rpynny» — OTKpoeTcst dopMa Co34aHums

BnouHbiii goctyn iSCSI
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|

CozpgaTte rpynny

MNoxanyicTa, 2anoNHKMTE NONA M
NoATEEPAMTE CO30aHME FPYNMNbl YCTPOWRCTE

Nman *

| groupZ |

TARGET *

| ign.2014-07.ru.aerodisk:target1-vip i |

ION vHMuMaTOopL! *

ign.2026-02.ru.example:host02

NoBaBUTk MHULIMATOPA

iqn.2026-02.ru.example:host01 0}

B oTKpbIBLIEMCS OKHE YKaXuTe:
e Uma — nornueckoe nmsa iSCSI—rpynnbl
* TARGET — Bbibepute TapreT (ION) u3 cnmcka npesfBapuTenbHo co3aaHHbix Ha CX/,
¢ ION uHuumaropbl — Beeaute IQN—uHULMATOPaA (XOCTa/cepBepa) U HaxXMUTe «06aBUTb UHMLIMATOPAX»

4. Haxmure «MoaTBepAanTb»

A\ Buumanue

» [lobaensnte B rpynny 6onbwe ogHoro xocrta/cepeepa (ION MHMLMATOPOB) TONBKO MPU UCMONb30BaHUM Kna-
cTepHol daiinoBon cucteMsl, Hanpumep VMware VMFS
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e B MPOTUBHOM C/lyyae BO3MOXHO NOBpEXAEHUE AAHHbIX, TaK KaK HECKO/IbKO XOCTOB MOJIy4YaT AOCTYN K OAHOMY
1 TOMY e 6/104HOMY YCTPOWCTBY

Hencreua

YT106bI OTKPLITb CMMCOK KOMAHA ANS FPYNMbl, BbINOJAHWUTE OAHO M3 AEWACTBUIA:
¢ HaXMuTe NpaBoM KHOMKOM MbILWK MO CTPOKe Tabniunupl
¢ YCcTaHOBUTE 4eKOOKC B CTPOKE rpynmbl

iSCSI (Internet Small Computer System Interface)

| + cosaare | | W vaanum. | [ # Penawruposars |

e o .
1) Nomowe no wacTpoiike

6 ) | Konwsecteoctpok10~ | Konowk « < 0BHoBHTS

B Mmaroynne Taprer Toma Vnwumaropm
group] ian2014-F 1 ian1991-05.com.microsoft:server2016

Bui6pano: 1

group2 in20—————— ian.2024-11.com.acme storage:win-cluster-node3

W Voanure
3anmon ¢ 1 no 2 s 2 sanucei 7 Pentapenats /1

£ Boccranosurs

PepaktupoBaHue

YTo6bl OTpeaakTpoBaTtb iSCSI-rpynny:

1. HaxmuTe «PepakTupoBaTb rpynny» — OTKpOeTCs popMa pesakTMpoBaHUs
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PepakTupogaTth rpynny

MNoxanyiicTa, 2 @N0AHKMTE NOAA M
(D NoOATEEPAWTE peaaKTUPOBaHME rpy NNk
VCTPOWCTB

Mnam =

group]

TARGET *

ign.2014-07.ru.aerodisk:target1-vip

ION mHMuMaTopel *

ign.2023-05.example.com:storage]

NobaBuTk MHULMATOPA

ign.1991-05.com.microsoft:server2016 ]

2. B otkpbiBLelics dopMe MOXHO M3MeHUTb Tonbko cnucok ION-uHuMumaTopoB: fobasbte HOBbIM IQN 1 HaxMuTe
KHOMKY «[106aBUTb MHULMATOPAY» U/IN YAANUTE MHULMATOPA 3HAYKOM yAaNeHUs
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PepakTupoBaTth rpynny

MNoxanyicTa, 2aNoNHKUTE NONA K
G} NoATEEpAMTE PEASKTUPOBAHKWE MPYNMk
YCTPOWCTE

Mpag ~

groupl

TARGET *
ign.2014-07.ru.aerodisk:target1-vip

ION mHuuKMaTope *

| ign.2023-05.example.com:storagel

NoBaBuTe MHULIMATOPA

ign.1991-05.com.microsoft:server2016 (]

ign.2026-02.ru.example:host01 (]

3. HaxmuTe «MoaTBEpAUTLY, YTOObLI COXPAHUTL U3MEHEHUS
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YnaneHue

YT06b1 yoanute iSCSI-rpynny:
1. HaxmuTte «Ypanutb rpynny»

2. B otkpbiBLIEMCS OKHE HaxmuTe «MoaTBEpAUTDY

YaaneHue rpynnki X

[@ [nA yoaneHuA rpynnsl NOMManyicTa NoATEEpAMTE YaaNeHWe ]

YaaneHue rpynn

groupl

NoaTBEpAWTL

‘ OtmenHa
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MannuHr

Bknaaka «MannuHr» copepxut uHdopmMaumio 060 Bcex NpeacTaBieHHbIX XOCTaM BI04HbIX YCTPOMCTBAX.
[ns paboTbl C ManMnMHIoM nepenauTe Ha BKNAAKY «BrogHbi mocTym» >> «iSCSI» >> «ManmuaT>.
iSCSI (Internet Small Computer System Interface) [”:E 10MOLULE N0 HACTROKE

| Taprerw MHuumaTopsl Tpynnbi Mannumr

+ Coagate

€ ) | HKonnmsecteocrpok10~ | Konowkm v < DBHOBUTS

10N Toprans TNonu3osareny Pacumpenue ROMA

qn.2014-07.ru.aerodisk:target1-vip 192168.29.210 Her

qn.2014-07.ru.aerodisk:target2-vip 192168.29.211 Het

3anuom € 1no 2 u3 2 3anucei E al

Mo KaxaoMy ManmnuHry AOCTyNHa cnenytowwas MHhopMaums:

Cron6el, Onuncanue

Nornyeckui NOrnyeckuii TOM, NpefocTaBAseMbl UHULMATOPAM B opMaTe «MMS rpynnbl/MMs TOMa»

TOM

lNceBooHUM aNnbTEPHATUBHOE MMS TOMa, oTobpaxkaemoe B Beb-uHTepdelice. NpegHa3HauyeHHoe ang ynobcTea
naeHTMdUKaLMM TOMA afMUHUCTPATOPOM

Tapret iSCSI-Tapretol CX[, yepe3s kotopble aaHHbIM LUN poctyneH iSCSI-uHnumatopam

lpynna rpynna AocTyna, y4acTHMKaM KOTOpOM npenocTaBnseTcs noctyn K atomy LUN

Tun nogkmo-  Tmn ucnonbsyemoro iSCSI—noakntoueHns (06biuHbIv iISCSI nam iSER)

yeHus

ID Toma noeHtndukatop Toma (SCSI 1D)

NAA Network Address Authority — creHepupoBaHHbIM YHUKaNbHbIM UAEHTUPUKATOP BNOYHOrO YCTPOMCTBA
CospaHune

Mepep co3paHnem MannuHra ybeautecs, YTo co3naH xoTs 66l oamMH LUN u HacTpoeHb! iSCSI-rpynnbi.
[ins co3paHus MannuHra BbINOJHUTE CleayloLme AeNCTBUS:
1. HaxmuTe «Co3parTb MannuHr» — OTKPOETCS GopMa CO34aHUS

2. B 6noke Bbibopa rpynn nobasbre 0aHY UK Heckonbko iSCSI-rpynn

CosaaTs mannuHr

BuibepuTe rpynne: BriBpaHKEIe rpynn

ouck Nowck

Jo6asuTe BCE WCKAIO4UTE BCe

Hassanue rpynms: Taprer Neiicraun Hassamue rpynns: Taprer Aeiicrais

group2 ign.2014-07.ru aerodisk-target]-vip : groupl iqn.2014-07.ru.aerodisk targetl-vip
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|

e Yt06bl L,06ABUTL rPYMMy, HAXXMUTE + HAMPOTMB HYXXHOM rpynnbl B cnucke «BblGepuTte rpynnbi»
¢ YT106bI MCKNIOUNTL FPYNMY, HAXKMUTE 3HAYOK YAANEeHUs B CnNMcKe «BbibpaHHble rpynnbi»

3. B 6noke Bbibopa ToMOB fo6aBbTe OAMH MM HECKONIbKO Normueckux Tomos (LUN)

BriGpanHbIe narIeckue Toma
WcKniounTE BCE

Mownck
1D Toma ADeitcreun

BribepuTe noruueckme Tama
3apare LUN ID

Nowuck
AeAcTenA Noruyeckre Toma

+ ROO/LUNOZ

Naruueckme Toma

ROO/LUNO1

e B none «ID Toma» ykaxute LUN ID. Ecnu none octaButb nyctobiM, ID ToMa 6yaeT npMcBoeH aBTOMaTUYeCKu
4. Haxmute «MoaTBepanTb»

Hencreua
YT06b!I OTKPLITH CMMCOK KOMAHA ANS MANMUHIa, BbINOHUTE OAHO U3 AEWCTBUIA:

¢ Haxxmute npaBoi KHOMKOM MbILIK MO CTPOKe Tabnunupl

[R5y 5
() Nomowse no HacTpoiike

» YcTaHoBMTE YEKOOKC B CTPOKE ManmuHra

iSCS! (Internet Small Computer System Interface)

BT o )
+ Cosmats W Yaanure
( ) Konuuecrao crpok 10 ¥ Kook © O6oawTe
B Tom Ncengonu Taprer fpynna Tun Nogumosenn 1DTom naa
ROO/LUNO2 e ian2014-07.ru.aerodiskitargeti-vip group2 Iscsi 1 0x66c4a7403233343536373830a8618025
ROO/LUNO —————  ian.2014-O7ruaerodisktargetl-vip groupl Iscsi 0xB6c4a7403233343536373839a5617bec
O Boccranosi
@

3anucucino2ua2zanue W Vaanuts

BoccTraHoBneHue
BoccTtaHoBNEHME MCMONb3YETCS B C/lyYae pacCMHXPOHM3aLUMM HACTPOEK ManmnuHra Ha KOHTPOJIepax.

[ns BOCCTaHOBNEHMS MannuHra:

1. HaxmuTe «BoccTaHOBUTBL»
2. B oTkpbiBlIEMCSI OKHE HaxmuTe «lMoaTBEpANTDY

58

BnouHbiii goctyn iSCSI
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BoccTaHOBUTL MannuUHr X

© /18 BoccranosneHua mannuHra noskanyiicTa
noaTBEpAUTE yaaneHue

M

MannuHr

AlohaZ_Alohal

OTMEeHUTb

MNoaTBepanTL

Ypanenue

Y106bl YyAANUTb MANMUHT:
1. HaxmuTe «Yaanutb»

2. B oTKpbiBlLEMCSI OKHE HaxMuTe «MoaTBEpAUTLY

VaanuTbe MannuHr X

[{?) [NA yaaneHwA MannuHra NoManyincTa NoaTEepauTe yaaneH e ]

Mannuur

LUNDZ

NMNoaTeepauTh

‘ OtmeHa
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BbnouHbiii poctyn Fibre Channel

HaBuraums: «Buounsit moctym» >> «Bmoumsit moctym FC»

Monpasanen «bnouHblii goctyn FC» npeaHasHayeH ans HaCTPOMKM M YyNpaBneHus AOCTYNOM MHULMATOPOB K OrMYeCcKUM
Tomam CX[ no npotokony FC (Fibre Channel) ¢ ncnonb3oBaH1eM BblaeneHHOW MHOPACTPYKTYPbI.

B paHHOM noppasnene agMMHUCTPATOP MOXET NepeBoAnTb nopTbl CX[ B peXXuMM MHULMATOPA AN MOLLEPXKKM BUPTY-
anu3aumm CTOPOHHMX MacCMBOB Mo npoTtokony FC, a Takxke NpeaocTaBnsTb MHULMATOPAM AOCTYN K IOTMYECKMM TOMaM
cxXAa.

B cucteme peannsoBaHbl ABa pexxnma HacTporku FC—mannuHros:

e Knaccudeckuti pexcum — 6a30BbI BApUAHT, B KOTOPOM ManmMUHIM CO3AAK0TCA HAaNPsMY0 MeXay UHMLMATOPaMu U
oTAenbHbIMK normyecknumm Tomamm (LUN) c ykasaHuem noptos FC

e Hoselli pexxum (2pynnogoli) — pexxmMm, B KOTOPOM UCMOMb3YTCS FPYMMbl XOCTOB, TOMOB U NOPTOB, NpefAHa3HaYeHHbIN
ansg paboTbl ¢ 60/1bLIMM KOIMYECTBOM 0ObEKTOB
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|

MepeknioueHue Mexay pexxmmamu

© Npumeyanne

Mepen nepektoYeHMEM pexxnMa yaanuTe Bce aencreyrowme FC-mannuHru u FC-rpynnbl

Mo ymonuanuio CX[, pabotaeT B knaccuueckom pexume FC-mannuura. ns ncnonb3oBaHMs rpynnoBoro GgyHKUMoHana
HeobXxoAMMO BK/OUYMTL HOBbIN peXuM FC—MannuHros.

YT06bI MEPEKYNUTD PEXUM:
1. OtkpoiTe MeHo «ba3oBoi HacTpoiKK» B NPaBOM BEPXHEM Yrny MHTepderica. B BbinagaroweMm cnmcke Boibepute
nyHKT «HacTpoiku»

+

ST 30.01.2026 0441 ENGINE-0 (] admin

E@m P e O

@ Ycranosuts epemn

Fibre Channel

LokymenTauua

& Wamerenue Napona

‘ pynnel nopTos WHuumaTopsl XocTbl Ipynnel xocToB Mpynnbl NOrMYECKUX TOMOB Mannuur
£ Hacrpoiiku
| © Nepesanycrurs | | 8 QuniMode | | D CBpocims ouméim £ Buitot
(Qroueck ) | Honwsecrsocrpox10v | Konowwu~ | 2 OBHosuTa
[J  wwNycrpoiicraa Craryc nopra Craryc raprera Tekywan cHopocTs MoARepHBAEMbIE CKOPOCTH Hassawmne KoHTponnep

21:00:34:80:0d:75:cl:ct * ONLINE 16 Gbit 8 Gbit, 16 Gbit, 32 Gbit QLEZ742 ENGINE-O
21:00:34:80:0d:75:c1:c5 * ONLINE 16 Gbit 8 Gbit, 16 Gbit, 32 Gbit QLEZ2742 ENGINE-O
21:00:f6:e9:dd:f4:24:20 * ONLINE 16 Cbit 4 Gbit, B Gbit, 16 Gbit QLEZ672 ENGINE-T
21:00:fte9:dd:fa:24:21 * ONLINE * ONLINE 16 Cbit 4 Gbit, B Gbit, 16 Gbit QLE2672 ENGINE-1

2. B okHe «Hactpoitku» Bbibepute «Hactpoiiku FC-MannuHroB» 1 3apaite TpebyeMblit pexxnM: KNacCUYecKuin unm

HOBbIN
- = =
HacTpoiiku |28, Nomows no HacTporike
Wurepdeiic HononkutensHo
Tema * EnuHILL M3MepeHs *
CeeTnan v MpucTasky M3K (knbu) =
A3bik * .
Wnrepdeiic ans ALUA *
Pycckmin @ INTER o

@ Astonepekniouerue rpynnsi c ALUA Ha onTumansHeli nyTs

AKTUBHBIX KOHTPONEROS *

. v

MNpoTokon nepeaaun AaHHsIX

http &

Hacrpoiikn FC mannukros * G

Nouck no onumam ~

Knaccudeckuii pesim

Howiii pexim

‘ Otmvena ‘ Coxpanuts

3. HaxmuTe «COXpaHMTb» N 0oOXAnUTeCb NPpUMEHEHNA HAaCTPOEK
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Knaccnueckuit pexxum

HaBurauus: «Broumnsit mocTym» >> «Bmoumsit moctyn FC»

Knaccuueckuin pexxuMm HacTpoMKM MannuHroB npegHa3HavyeH Ans npefocTaBieHus MHULMATOpaM AOCTyna K pecypcam
CX[ Ha ypoBHE OTAENbHbIX MHULMATOPOB M NOTMYECKMX TOMOB. [1aHHbINA PEXMUM NOAXOAMT AN MHPPACTPYKTYP U CLEHa-
pveB C HebONbLIUM KOMYECTBOM MHWULMATOPOB M TOMOB.

Korpa ucnonb3oBaTb

e MHDpacTpyKTypbl C KOJIMYECTBOM UHULMATOPOB M TOMOB MeHbLe 10

. CLI,EHale/I, rne KpUTuiHa TOHKas py4vyHas HaCTpOﬁKa A0CTyna Ana KaXxaoro MHMumatopa um Tpe6yeTC$| BMOETb Non-
HYI0 KapTUHY COOTBETCTBUM

» Korga HeobxoamMmo obecrneynTb COBMECTUMOCTDb C CYLLLECTBYIOWMMU HacTpoiikammu FC B CX[

Ocob6eHHOCTH pexxuMa

 JlocTyn HacTpauBaEeTCsl Ha YpOBHe OTAENbHbIX MHMLMaTOpoB M LUN, 6e3 rpynn xocToB 1 rpynn ToMoB

» Kaxpoe cootBetcTBMe «uHuumatop — LUN» 1 cnmcok noptos FC gng atoro focrtyna 3aatoTcs SBHO, YTO ynpoLaeT
OMArHOCTMKY M KOHTPOJb KOHUrypaumm

B nonpaspene «bnounbiii goctyn FC» 0OCTYNHbI BKNALKK:
e [lopmbl — NPOCMOTP M HACTPOWKa NOPTOB, UCMOMb3YEMbIX ANSI NPEAOCTaBNEHMS AOCTYNA MHULMATOPaM
e MHUyuamopsl — NPOCMOTP 0BHAPYXKEHHbIX MHULMATOPOB

* [pynnsl — CO30aHME U HACTPOMKA NTOFUYECKUX TPy, 06beAUHSIOWMX NOPThl U UHULLMATOPbI B MHYI0 KOHdUrypa-
LMI0 AOCTYNa K 1IOFrMYeCKMM TOMaM

e MannuHe - Ha3HAYEHME NIOTMYECKMX TOMOB Ha rpynmny, onpesensioLee LOCTYN MHUMLMATOPOB K pecypcam CX/[,

lpynnbi

Onsa pabotbl ¢ rpynnamu FC (Fibre Channel) neperigute Ha Bknagky «Bmoumedi mocTym» >> «Fibre channely >>
«T'pynmer».

i ma
Fibre Channel (B, Nomowe no HacTpolike

) | Konwsectmoctpok10v | Konomku v 0BHoBUTL

pynna Taprer WWN Toma
21:00:34:80:0d:75:c1:cth (ENGINE-0)
21:00:4:e0:d4:8:80:F1
group oma orcyTCTByIOT
1:c5 (ENGINE-0)
Oerler16:8e:f1

Bknagka «lpynnbl» cogepxuT cneayrowy MHGopMaumio:
 Ipynna - ums FC-rpynnel
» Tapret/WWN - cnucok FC-Tapreto CX[1 1 WWN-nopToB cepBepoB, BXOAALWMX B 3Ty rpynny

» Toma - nornueckune Toma (LUN), npe3eHTOBaHHbIe AAHHOM rpynmne
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Co3paHue

YT1obbl co3patb HoByto rpynny Fibre Channel:

1. Nopkntounte xoct(bl) kK CX[ Hanpsmyto unu yepes FC-kommyTaTop

2. HactpoiTe FC Ha xocTax

3. BoinonHute 30HMPOBAHUE, eCnin CXOm cepsepbl NOAK/TIKYEHbI YEPE3 KOMMYTATOPbI

© Npumeuanne

¢ OpHa FC-30Ha pomkHa copepxatb oauH TapreT CX[ n nioboe noaaepxMpaeMoe KOMMYTAaTOPOM KOIMYECTBO
MHULMATOPOB CO CTOPOHbI XOCTOB

» XenatenbHo, 4TOObI MHULLMATOPLI B 30HE BbIIM OAHOTUMHBIMU (HanNpUMep, y3nbl knactepa VMware)

» [lo6aBnsaTb B 0fHY 30HY 6onee onHoro Tapreta CX[, HE ponyckaeTcs

4. HaxmuTe KHonKy «Co3paTtb» B BEPXHEM MEHIO

/ Cozpats rpynny E:EE

Cospate rpynny

Wmn *

group2

Nowck Nowck

Taprer MHUuMaTOpLI Taprer MHUUMaTOPBI
~ (8 21:00:34:80:0d:75:cl:ct € 3(1) | Beegute WWN oaTeepauTL > {8 21:00:f4:e9:d4:f4:24:20 € 3(0) | Beeante WWN MoaTeepauTs
> {8 21:00:f4:e9:db:fu:24:21 *« 2(0) | Beeante WWN MoaTeepanTs

21:00:00:0e:1e:16:8e:f0
10:00:00:10:9b:e8:7e:63

> (8 21:0034:80:0d:75:clcS ~ 2(0) | BeeqvTe WWN oaTeepanuTs

B oTKpbIBLIEMCS MOAANBHOM OKHE:
* YKaxuTe uMms rpynnsl (0653aT€1bHO)
» Boibepute WWN -MHULMATOPOB U3 CNMCKA JOCTYMHbIX (06g3aTenbHO)
- W/vnn 3agante WWN BpyuHyto. [ing 3toro:
* B none «\WWN» BBegnte WWN 6yayLiero xocta

* B none «Tapret» Bbibepute nopt CX[, koTopbiit 6yaeT Buaetb 3tor WWN

5. HaxmuTte «MoarBepantb»
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PepaktupoBaHue

BbiGepuTte rpynny v B BEpXHEM MeHI0 HaxMmuTe «PepakTMpoBaTb» MAM HaXKMUTE NPaBOM KHOMKOW MbIWKM MO CTPOKE C
MHbOpMaLMeit 0 Tpynne v B BbiNaAatoLeM MeHHo BbibepuTte «PefakTUpPOBaTh».

ol .
Bl Nomowe no wacrpoiike

Fibre Channel
‘ MopThbi WHWumWaTops! Mannuxr

| + Coapare | | W Yaanurs | | # Pegaxposars |

F = N ~
(Qnouck ) | Kommsecreoctpox10~ | Konowkwv | & OBwosuTs

pynna Taprer WWN Toma
21:00:34:80:0d:75:1:c4 (ENGINE-0)
21:00:f4:e9:d4:fB:89:F1

groun Towma oTcyTcTey0T

Buibpano:1 21:00:34:80:0d:75:c1:c5 (ENGINE-0)

21:00:00:0e:1e:16:8e:f1

W VYaanuts
3anucat ]n

# PepakTuposats

an HaX>XaTnn NponcxoamT OTKpbITUE MOAOAIbHOIO OKHA:

Bnouubii gocTyn / FibreChannel / Mpynne: / group =
PepakTnposaTte Mpynny
Wmn *
group
MNouck Q | MNouck Q
Taprer WHuuuaTopsl Taprer HHuumaTope!
> (B 21:00:34:80:0d:75:cT:cth € 3(1) | Beegure WWN | Noarsepaute ~ (B 21:00:F:e9:dbfu:24:20 € 3(1) | Besegure WWN ‘ MoaTeepanTs
> @ 21:00:3%:80:0d:75:Clic5 <20 | Beeante WWN | NoaTeepauTs 21:00:00:0e:1e:16:8e:f0
) 21:00:f4:e9:du:f8:83:f0
) 10:00:00:10:9b:e8:7e:63
> (@ 21:00:f4:e9:d4:4:24:21 { 2(0) | Beequte WWN MoaTeepauTs

MoaTeepauTh

BHecuTe HeobxoaMMble M3MEHEHUS U noaTresepguTe OeNCTBMe, HaXaB «nOATBepAMTb».
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YnaneHue

BbibepuTte rpyrnny v B BEPXHEM MEHK MEHI0 HAaXMWUTE «YAanuTb» WM HAXKMUTE MPABOM KHOMKOW MbIWK MO CTPOKE C
MHpOpMaLMelt 0 rpynmne v B BbINa4aloLWeEM MeHH0 BbibepuTe «YaanuTb.

VaanuTte rpynny

[G) AnA yaaneHua rpynnel NOManyncTa NoATEEPAMTE YA NEHUE ]

Eroup

‘ OtmeHa ‘ MNogreepauTh

B oTkpbiBlWEMCS OKHE HaxMuTe «MoATBEepANTbY.

UHuumatopbl

HaBuraums: «Baounsit moctyn Fibre Channel» >> «IlopTh»

Bknanka «MHMUMaTOpbI» COfEPXUT CBeaeHNs 060 Bcex 0OHapYXKEHHbIX MOPTax-MHULMATOPAX, KOTOpble GM3NYecku noa-
KntodeHbl K CXI n/mnn Haxoaatcsa ¢ Hen B obwmx SAN-30Hax.

Fibre

Mo KaxAoMy NopTy-uHuumMaTopy, noakntoueHHomy k CX[, oTobpaxaeTcs cnenyrowas nHdopmaums:

Channel

Taprer
21:00:34:80:0d:75:cTlict
21:00:34:80:0d:75:cTict
21:00:34:80:0d:75:cTich
21:00:34:80:0d:75:c1:c5

21:00:34:80:0d:75:c1:c5

MannuHr

rpynna

group

group

Mruupatop Annac
21:00:f4:9:d4:f8:89:f1

21:00:00:0e:Te:16:8e:f0

10:00:00:10:9b:e8:7e:63

21:00:00:0e:1e:16:8e:f1

21:00:F4:e9:d4:f8:89:F0

) | Konwwecteo cTpok 10 ~

Apaiisep

Fibre Channel
Fibre Channel
Fibre Channel
Fibre Channel

Fibre Channel

 Tapretbl — WWN (World Wide Name) nopta CX[1, BocTynbIvi AaHHOMY MHULMATOPY

lpynna — ums rpynnbl xoctoB FC, B KOTOPYH BXOAWUT COOTBETCTBYIOLLMIA MHMLMATOP

Ununumatop — WWN nopra mHuumatopa

Anmnac — 3agaHHOe nonb30BaTENEM UMS MHUUMATOPA

[paiBep — TMN NoaKAOYeHMS

KoHtponnep — koHTponnep CX[, K KOTOPOMY PU3NYECKM NOAKIIHYEH UHULMATOP

Fa)
i

| Konowkw ~

Koutponnep

ENGINE-0

ENGINE-O

ENGINE-O

ENGINE-0

ENGINE-0

MNomows no HacTpoiike

< 0BHOBUTE
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|

Pep.aKTuposaHue nceBaoHUMa

YT06bl U3MEHUTb MCEBAOHWMM MHUUMATOpa BblbepuTe CPOKY C MHPOPMALMEA O HEM U HAXMUTE B BEPXHEM MEHIO
«PepakTMpoBaTb» WM HAXKMUTE NPaBOM KHOMKOM MbIWK NO CTpoKe C MHOpMaLMei 0 NCEBLOHMME M B BbiMafaloWweM
MeHI0 BbibepuTe «PepakTupoBaTh».

B .
Fibre Channel (3| Nomouwys no HacTporike

| MopTsl pynnst MannuHr

| #* Pesaktuposars |

€ ) 1 Konwsectsoctpox10v | Konowku v © OBHoauTs
B Taprer Tpynna Wnmumatop Annac Mpaisep Korrponnep
21,00:3/-0n-ATE A group 21:00:f4:e9:d4:f8:89:F1 Fibre Channel ENGINE-O
BuiGpano:1
21.003 21:00:00:0e:1e16:8e:f0 Fibre Channel ENGINE-0
21003 # Pemaxtvposate 10:00:00:10:9b:eB:7e:63 Fibre Channel ENGINE-0
21:00:34:80:0d:75:cl:c5 group 21:00:00:0e:le:16:8e:f1 Fibre Channel ENGINE-O

I'Ip|4 HaXXaTnn NponcxognT OTKpbITUE MOAA/IbHOIO OKHa «Pep.al(mposauue nceBAoOHUMa»:

PegakTMpoBaHue NnceBgoHMMa X
[(D MNowanyicTa, 3aNoNHWTE A8HHLIE ]
McesgoHKmMm

[ fc_alias1| ]

B OTKpbIBLLIEMCA MOAA/IbHOM OKHE B nosne «MceBAOHUM» BBEANTE TEKCTOBOE 3HAYEHWE MCEeBAOHMMA.

CoxpaHeHue BBeeHHbIX AaHHbIX OCYLILECTBAAETCS TONbKO NOCNAE NOATBEPKAEHUS AeHCTBUA.

Mannuur

Bknagka «MannuHru» otobpaxaeT nHpopmaumo 060 Bce FC-mannuurax Ha CXI n no3sonseT co3gaBaTb, NPOCMATPU-
BaTb, U3MEHATb W YAANATb NPABMAIA AOCTYMNA XOCTOB M FPYMM XOCTOB K NOrMYECKMM TOMaM M rpynnam ormyeckux ToMoB
yepes rpynnbl noptos FC.

Fibre Channel E"“D] MNomowe no HacTpoiike
NopTsl WNHULHWaTopsl pynnsi ‘
} + Cozgams |
Ve N
( ) | Konwuecteo ctpok10~ | Konowmkm ~ < 06HOBUTL
O Ttom Mcengomum Taprer fpynna Tun noaxmoueHUs 1D Toma NAA
R0O0/volumetest_10 volumetest_10 21:00:34:80:0d:75:c1:c4, 21:00:34:80:0d:75:1:c5 group Fibre Channel 2 0x66c4a7403233343536373839053ed9b6
RO0/volumetest_1 volumetest_1 21:00:34:80:0d:75:c1:c5, 21:00:34:80:0d:75:c1:c& group Fibre Channel 1 0x66c4a740323334353637383937ca2902

Ha Bknagke B TabnM4YHOM Buae AOCTYMHA Ceaylowas MHbopmaums:

e Tom — umsa rpynnbl/LUN
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* MceBpoHum — ncesgorHum LUN

» Taprer — cnucok Tapretos CX[, yepes kotopble goctyneH LUN
» Ipynna — rpynna, koTopo# npegoctasneH goctyn k LUN

* Tun NOAKNIOYEHUSA — TUM YCTAHOBIEHHOTO NOAK/OYEHMS

* ID Toma — npgeHtnupukatop LUN

* NAA — creHepupOBaHHbIN YHUKaNbHbIN MAEeHTUDUKATOP BNOYHOIO YCTPOMCTBA

Co3paHue

© Npumeuanne
Mepen cozpaHnem MannuHra Ha CXI, omkHbI BbiTb CO34aHbI KAK MUHUMYM:
 opHa rpynna noptos FC

* OOMH NIOTUYECKUI TOM

1. YT06bl CO3AaTb MaMMUHT, HAXMUTE Ha KHOMKY «Co3AaTb», NOCNE 3TOM0 NPOMCXOAMT OTKPbITUE MOAANIbHOMO OKHa

2. BbibepuTe Tapret rpynnbl a8 ManmnuHra

A bre Channel / Mannukr / CoaaaTs Mannuur

(-]
]

Cozpate mannuHr

BbibepuTe rpynnsI AR MannuKra BriGpanHbie TapreT rpynnbi

Nomck

o]

| MNouck Q

Hazmanue rpynne Tapreral Deiicraua BuiGpanHbie TapreTs!l Taprerel Deiicraus

v group 2
21:00:34:80:0d:75:clct

21:00:34:80:0d:75:c:c5

3. BbibepuTte normyeckme Toma
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BoiGepuTe noruueckue Toma BrifpaHHeie noruueckue Toma

Nouck Q ‘ Nomck Q
Noruseckwii Tom Aevictenn fNarvueckuii Tom LUN D Aeiicraun
DDP/lun alias12_lun ENGINE-O + RO0/volumetest_1volumetest_1 ENGINE-O | 3apaitte LUNID ‘
RO0/volume volume ENGINE-0 b RO0/volumetest_10 volumetest_10 ENGINE-O | 3apaiite LUN ID
RO0/volumetest_2 valumetest_2 ENGINE-O +
RO0/volumetest_3 volumetest_3 ENGINE-O +*:
RO0/volumetest_4 volumetest_&4 ENGINE-0 +
RO0/volumetest_5 volumetest_5 ENGINE-0 +
RO0/volumetest_6 volumetest_6 ENGINE-O +
RO0/volumetest_7 volumetest_7 ENGINE-0 +
RO0/volumetest_B volumetest_8 ENGINE-0 +
RO0/volumetest_9 volumetest_9 ENGINE-O +
flo H 10 o 2

4. Haxmute «MoaTBepauTb»

B pesynbrate bynet co3paHa cBsa3b Mexay LUN Ha CXI n xocTom/cepBepom.

YnaneHue

BbiGepuTe CTPOKY C MaNMMUHIOM M HAXKMUTE «YAANUTb» B BEPXHEM MEHIO UM HAXKMUTE NPaBOi KHOMKOW MbILWM MO CTPOKE
C MHdbopMaLMeit 0 MannuHre 1 B BbiNaaloLLEM MEHIO BbibepuTe «YaanuTb».

il o
Fibre Channel (B, Nomouts no HacTpoiike

‘ MopToi WHuumaTopbl Mpynnst ‘

‘ + Cosgats W Ynanuts ‘
P
(Qnonck ) | Konwsectaocrpox10 | Konowwn ~ < OroznTe
B tom Mecengomum Taprer fpynna Tun noarmoueHus 1D Toma NAA
ROO/ve* T volumetest_10 21:00:34:80:0d:75:1:c4, 21:00:34:80:0d:75:c1:c5 group Fibre Channel 2 0x66c4a7403233343536373839053ed9bb
BeiGpano: 1
ROO/ve — wolumetest_1 21:00:34:80:0d:75:c1:c5, 21:00:34:80:0d:75:c1:cl group Fibre Channel 1 0x66c4a740323334353637383937ca2902

£ Boccranosute

3anuck ¢ ng 8 Vaanume /1
B OTKpbIBWEMCA MOAA/IbHOM OKHE HaXMUTE (("OATBEPAMTI:)).

VYaanuTbh Mannuuar X

group

NoareepanTh

‘ OTmeHa
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BoccTraHoBneHue

BocctaHoBneHne UCNONb3yeTCsa B CNy4Ya€ PpaCCUHXPOHU3AUNN HACTPOEK MaNNMUHIa Ha KOHTPOAEPAX.

BbibepwuTe CTpoKy C ManmMUHIOM M HaXXMKUTE «BOCCTAHOBUTb» B BEPXHEM MEHIO UM HAXXMUTE MPABOM KHOMKOM MbILLKX MO
CTpoKe € MHbOopMaLMen 0 MaNMUHre 1 B BbiNagatoLWweM MeHio BblbepuTe «BoccTaHOBUTDLY.

HaxmuTe «MoaTBepauTb».

MopTbi

HaBurauuns: «Birounsit pocTtyn Fibre Channel» >> «IlopTw»

Bknaaka «MopTbl» coaepxuT MHbopMaLumio 060 Bcex noptax FC-aganTepos, YCTaHOBAEHHbIX B KOHTpOJIEpaX.

Fibre Channel

Craryc nopra

21:00:f4:e9:d4:f4:24:20 = ONLINE

21:00:f4:8:dd-f4:24:21 * ONLINE

Craryc Taprera

Texywan ckopocTs
16 Cbit

16 Cbit

Mo kaxpomy FC-nopTy focTynHa cneayoLas MHpopmaums:

MoasepmuBaemeie ckopacTH

8 Ghit, 16 Gbit, 32 Ghit

Koau

ectao crpok 10

Hazsanme

QLE2742

Konon

o
|, Nomows no HacTpoiike

Ky v OBHoBUTL

Kontponnep

Cronbeu,
WWN-ycTpolicTBa

Cratyc nopta

Cratyc TapreTa

Tekywas ckopocTb

HO,D,,D,ep)KVI BaeMble CKOPOCTH

HasBaHue
KoHTponnep

Onucaxune
YHUKanbHbIM uaeHtudukatop nopta (World Wide Name),
MCNOMIb3YEMbIA A9  OAHO3HAYHOM  MAEHTMUKALUK
ycrporctea B FC-cetv, aHanormyHo MAC-appecy B
Ethernet
dur3nyeckoe coCTosHUE nopTa:
e ONLINE - du3nuyeckoe coegMHEHME aKTUBHO M
MOpPT roTOB K Nepefaye AaHHbIX
e OFFLINE - ¢wu3nyeckoe coeaomHeHWe OTCYTCTBYET
WM NOPT BbIKNHOYEH

Nnornyeckoe COCTOSIHME MopTa Kak LLeNeBoro yCTponcTea
(target):
e ONLINE - nopt goctyneH ans noakJ4YeHUs UHU-
LlMaToOpOB
e OFFLINE - nopt norMyecku oTknio4éH. Moxet uc-
MoNb30BaTbCS B PO MHMLMATOPA A1 NOAKoYe-
HWS K CTOPOHHUM B0YHBIM YCTPOMCTBAM

COrNacoBaHHasi MPOMYCKHas CnoCOBHOCTb COeaMHEeHUS
mMexay CX[ 1 KoOMMYTaTOpOM/XOCTOM

CMUCOK CKOPOCTel, KoTopble CnocobeH nopaepXvBaTh
nopT B 3aBUCMMOCTM OT BO3MOXHOCTU FC-agantepa u ero
NPOLUMBKU

mogenb FC-apanTtepa, B KOTOPbIA BXOAMT AAHHbIM NOPT
MM$S U HOMEp KOHTPOANepa, rae YCTaHOB/IEH COOTBETCTBY-
towmin FC-apanTep, coaepXalimii AaHHbIA NOPT

BnouHbiii gocryn Fibre Channel

69



PykoBoacTBo agmuHuctpaTtopa ASPOAUCK ENGINE AQ 460

Mepesanyck

YT106bl BbINOAHNUTL nepesanyck Bcex FC—TapFETOB B CUCTEME!

1. HaxmuTe kHoMKy «Mepe3anycTuTb» — OTKPOETCS MOAA/IbHOE OKHO

MNepesanyck TapreTos X

MNoxanyncTa, noaTeepaMTe 4erUCcTBME

OTtnmeHa NoagTeEepaUTL

2. Haxmure «MopTBEpAUTLY

Pexxum Tapreta

Pexxum Tapreta onpegenset ponb FC-nopta CX[ 8 SAN-ceTu:
 Pexum Tapreta BkntouéH (ONLINE) — nopT gocTtyneH MHMUMATOPaM M NpenocTaBiseT ToMa
 Pexum Tapreta BbiknoueH (OFFLINE) - nopT n3onupoBaH, MHULMATOPbI HE BUAAT AOCTYMNHbIE TOMA
BbikntoueHue pexurma Tapreta no3BonseT:
» BpeMeHHO OTKNIOUMTL NOPT OT MHULMATOPOB Be3 hU3MYecKoro oTKIYEHNs Kabens
 M3onnpoBaTb NOPT Npu 06CNYXMBAHMM KOHTpOANepa/agantepa
e OrpaHuunTb JOCTYN K TOMaM ANs onpeaenéHHoro nopta 6e3 nsMeHeHus MannuHros

e Mcnonb3oBaTb NOPT B POAM MHMLMATOPA OS5 NOAKAOYEHUS CTOPOHHMX GMOYHBIX YCTPOMCTB (MPU BKAHOYEHHOM
onuwmum Qlini Mode)

1. YTo6bl BbIKNOUUTL pexxuM Tapreta ang FC-nopta, BbINONHUTE OAHO U3 AEUCTBUN:
¢ HaxxmuTte npaBow KHONKOM MbIWK MO Hy>KHOMY FC-nopTy
e YcTaHoBUTE (DNAXKOK B HYXKHOM CTPOKe

2. B BbinagatoweM cnucke Bbibepute «BbIKNKOUYUTB

y B
Fibre Channel (B, Momowe no HacTpoiike

‘ WHuumatopsl pynne Mannunr

£ Nepezanycuts | | 88 Olini Mode | | 4D C6pocuTs owubku @ Bukmouuts

[ ) | Konmiectsoctpok10~ | Konowkm ~ £ DBHoBNTL

B wWwNycrpoiicrea Cratyc nopra Cratyc Taprera Texywan cKopocTs MoaaepxHBARMEIE CKOPOCTH Hazsanne KonTpoanep

21:00:34:80:0d:75:cl:ct = ONLINE ¢ OFFLINE 16 Gbit 8 Gbit, 16 Gbit, 32 Gbit QLE2742 ENGINE-0

Bhibpano:1
21:00:34:80:0d:75:c1ict ONLINE « OFFLINE 16 Ghit 8 Gbit, 16 Gbit, 32 Gbit QLE2742 ENGINE-0

21:00:ue8:da:fa20:2t O BrmounTe gy e « OFFLINE 16 Ghit 4 Git, B Gbit, 16 Gbit QLE2672 ENGINE-1

2:00:Fue8dafa2021 O Bukaounts  onLINE * OFFLINE 16 Gbit 4 Gbit, B Gbit, 16 Gbit QLE2672 ENGINE-1

2. B OTKpbIBLWWEMCA MOAA/IbHOM OKHE Ha>XMUTe «nOATBepAMTb»
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BbIKAKO4YUTE X

MNoxanyicTa, noaTeepaMTe AeUCTBME

OTmeHa MoaTeepanTh

© MNpumeuanne

BkntoueHue nopTa NponcxoauT aHOJIONMYHO BbIK/TIOYEHUIO

Pexxum BupTyanusaumm

Pexxum «Qlini Mode» no3BonseT BKAOYUTb MU BbIKNHOUYUTL MOLLEPXKKY BUPTYanmn3aLmmM CTOPOHHMX MacCMBOB MO NPOTO-
kony FC.

YT06bI BKIOYMTL NOAAEPXKKY BUPTYaNU3aLMKU CTOPOHHUX MACCUBOB:
1. HaxmuTte kHonky «Qlini_mode» B BepxHeM MeHio
2. Bbibepute dual ons 060ux KOHTponnepos

3. HaxmuTe «lMopTBEpANTLY

Cmena Olini Mode X
EMGINE-O * EMGINE-T *
dual b dual v
OTmeHa

Ecnu onuumg «Qlini_mode» Bo BkAtoueHHOM cocTosiHuuM (dual), To ntoboi NopT MOXKHO NepeBecTu B CTaTyC MHMLMATOPA,
TO €CTb 3TOT MOPT MOXHO MCMOJIb30BaTb A9 NOLKIHOYEHUS CTOPOHHUX BNOYHBIX YCTPOMCTB.

[lna nepesoaa nopTa B peXWM MHMLMATOPA HEOBXOAMMO HaxaTb Ha CTPOKE MopTa MpaBOi KHOMKOM MblliK, BbIBpaTb
«BbIK/IOYMTb TapreT» M NOATBEPAMTb AENCTBHUE.

Mocne atoro nopt nepenaet B coctosHue «MHMUMaTop», TO eCTb BKAKUUTCS NOAAEPXKKA BUPTYanu3aumnm ctopoHHux CX/.

© Npumeuanne

Ecnn onums «Qlini_mode» B Bbikito4eHHOM cocTosHuu (disabled), To NopTbl MOryT HaxoAMTbCS TONMBKO B peXume
TapreTa v NoaAepXKa BUPTyanusaumm cTopoHHmx CXI, oTknoyeHa.

TaPFET MOXHO BbIKNTHOYUTb 1 B TAKOM COCTOSAHMU NOPT He 6y,EI,ET oocTtyneH gna Tpad)l/IKal
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Cratyc Tapreta nopta  Qlini_mode — dual Qlini_mode — disabled
BkntoueH MopT B pexume TapreTa MopT B pexxume TapreTa
BbiknitoueH MopT B pexxMme MHULMATOPA (PEXMUM BUPTYanu3aumu)  [opT BbiK/OYEH

C6poc owmnbok
[nsa copoca owmnbok noptoB FC—TapretoB HaXKMMTE B BEPXHEM MEHIO HA KHOMKY «COPOCUTL OLUMBKM:

C6pocuTs owMBKK NopTOB? X

MNoxanyicTa, noaTeEepaMTe JeUCTBUE

OTmeHa MoaTeepanTs

B OTKpbIBWWEMCA MOa/IbHOM OKHE NOATBEPOUTE nencrTeue.

Hosbii pexxum

HaBurauus: «Broyumnsit mocTym» >> «Bmoummit moctyn FC»

HoBblit pexxuM paboTsl ¢ FC pa3paboTaH 415 yNpoLLEeHWS U YCKOPEHUs yNpaB/ieHust MannuHramMu B KpYRHbIX UHGpPacTpyK-
Typax. OH BBOLMT OTAENbHbIE CYLHOCTHU (XOCTbI, FPYMMbl XOCTOB, FPYMMbl MOPTOB, FPYMbl IOTMYECKUX TOMOB) U MO3BONSIET
3a[1aBaTb JOCTYN Ha YPOBHE 3TUX IPYnM, @ He OTAE/bHbIX MHULMATOPOB U IOTMYECKMX TOMOB.

Korpa ucnonb3oBaTb

* UHdpacTpyKTypbl € AECATKAMM XOCTOB MU JIOTMHECKUX TOMOB, r4e KNaCCMYECKUIA PeXxuM NpuBOAUT K 60SbLLIOMY
YMUCY OAHOTUMHBIX Onepaumi

. CLI,EHapMM MacCcoBbIX U3MEHEHUM, KOraa HY>XHO Cpa3y NOAK/HYNUTb Ha6op TOMOB K rpynne MHMUMaTopoB

» Korga KpuUTMYHA CKOPOCTb paboTbl C 60/1bLUMM KONMYECTBOM MHULMATOPOB

Oco6eHHOCTU pexxuMa

e MannuHr 3a8aéTcs No CXEME «rpynna XoCcToB / XOCTbl — FPYNNa JIOrM4yecKUx TOMOB / TOMa - rpynna nopToB»

e OpMH XOCT MOXET BXOAMUTb B HECKONBbKO rpynn XocToB, a OAUH JIOTUYECKUIi TOM — B HECKObKO rpynn JJorMyeckux
TOMOB, 4YTO YyNpOLWaeT NOBTOPHOE NUCNO/Ib30BaHWE HACTPOEK A0CTyNna

B nonpaspene «bnouubiii goctyn FC» AOCTYNHbI BKNAAKKU:
e [lopmbl — NPOCMOTP M HAaCTPOWKa NOPTOB, UCMOMb3YEMbIX AN NPEAOCTaBNEHMS AOCTYNA MHULMATOPaM
e [pynnel nopmos — co3paHue n HacTporika rpynn noptoB FC
e MHUyuamopsl — NpOCMOTP 0BHAPYXKEHHbIX MHULMATOPOB
e Xocmel — CO30aHME M HACTPOIKA XOCTOB, 06bEANHAIOWMX OAUH MW HECKONbKO MHULIMATOPOB OA4HOMO CepBepa

* [pynnsl Xocmog — CO34aHWE M HACTPOMKA JIOTMYECKMX TPYMM XOCTOB ANS1 YNPOLLEHMS YNPaBNeHUS 4OCTYNOM
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* [pynnsl 102udeckux momMog — CO3LaHWE U HACTPOIKa rpynmn JIOFMYECKUX TOMOB

e MannuHz — HaCTPOMKA [OCTyNa XOCTOB K Nornyeckum tomam CX[,

MopTbl

Bknagka «MopTbl» copepxuT MHbOpMaLmMio 060 BCEX YCTAaHOBNEHHbIX B KOHTponnepbl FC—aganTtepax u ux noprax.

Fibre Channel

| lpynnel nopToe WHuumaTopel

XocTtbl

Mpynnbl xocToB

MPynnbl NOrU4ECKUX TOMOB

Mannunr

| © nepesanyctvrs | | 88 qunimode | | @ copocuts owmbkw

[0 WWNycrpoicrsa fpynna nopros
10:00:00:10:9¢:5d:4a:15 feportgrl
10:00:00:10:8¢:5d:4a:16 feportgrl
10:00:00:10:3c:5d:62:41 feportgr2

10:00:00:10:9c:5d:6a:42 fcportgr2

3anuou ¢ 1no 4 M3 4 3anuceit

Craryc nopra
» ONLINE
* ONLINE
* ONLINE

* ONLINE

CratycTaprera
s ONLINE
* ONLINE
* ONLINE

* ONLINE

Texywan cxopocTs
16 Ghit
16 Gbit
16 Gbit

16 Gbit

/'I

LocTtynHa cnepyrowas nidopmaumsa no kaxaomy FC-nopry:

g N
( ) | Konuuectso crpok 10~ |

- J

MoagepwuBaemeie cropocTH
8 Gbit, 16 Ghit, 32 Gbit
8 Gbit, 16 Gbit, 32 Gbit
8 Gbit, 16 Gbit, 32 Gbit

8 Gbit, 16 Gbit, 32 Gbit

* WWN-yctpoitctBa — annapatHbiit WWN (World Wide Name) nopTta

 [pynna noptoB — rpynna, K KOTOPOM OTHOCKUTCS MOPT

» CraTtyc nopra — CTaTyC PU3NYECKOrO MNOAKIHOUYEHMS

« Cratyc Tapreta — pa6oTa nopTa B pexXuMe Tapreta uiu MHULMaTopa

» TeKywaa ckopocTb — NPONycKHasi CNOCOBHOCTL NopTa

« MoppepxuBaemble CKOPOCTU — AOMYCTUMble CKOPOCTM s NopTa aganTepa

* HasBaHue — mogzenb agantepa

« KoHTponnep — MMA M HOMEP KOHTPOJIIEPA, B KOTOPOM (DM3MUECKM YCTaHoBNAEHbI FC—nopThbl

Mepesanyck

Hazsanne
Emulex
Emulex
Emulex

Emulex

[ .
1B#] Nomouws no Hactpoiike

KonoHku v & 06HOBUTL

Kowtponnep
ENGINE-O
ENGINE-O
ENGINE-1

ENGINE-1

Ha Bknagke «IlopTh Fibre Channel» MOXHO BbINONHUTb NEepe3arpysky Bcex FC—TapFeTOB B CMUCTEME, HAXXaB B BEPXHEM
MEHIO KHOMKY «I'Iepe3anyc7u1'b» nnoarsepaunB OencTBMe BO BCMJ/IbIBAKOLWLEM OKHe.

Mepezanyck TapreTos

X

MNoxanyicTa, noaTBEpaAUTE AEHUCTBUE

‘ OTmeHa | MNogTBREpAUTL
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Pexxum BupTyanusaumm

Pexxum «Qlini_mode» no3BonseT BKAOUUTD UM BbIK/IOYMT MOLLEPXKKY BUPTYasM3aLMU CTOPOHHMX MACCMBOB MO Mpo-
Tokony FC.

YT06bI BKNOUUTD €E:
1. HaxmuTte kHonKy «Qlini_mode» B BepxHeM MeHIo
2. Bbibepute «dual» gns 06omx KOHTpONepoB

3. MopTBEpAMTE pencreume

Cmena Olini Mode X
ENGINE-O * ENGINE-1 *
loMCHK NO ONUMAM ~ disabled Y
disabled
dual
OTmena

Ecnu onumsg «Qlini_mode» Bo BkatoueHHOM cocTosiHum (dual), To ntoboi NopT MOXHO MepeBecTy B CTaTyC MHMLMATOPA,
TO €CTb 3TOT NOPT MOXHO UCMONb30BATh A/ NOAKAYEHUS CTOPOHHWUX BI0OYHBIX YCTPOMICTB.

[lns nepesoaa nopTa B pexuM MHULMATOPA HEOBXOAMMO HaXaTb MO HEMY NPABOW KHOMKOW MbILK, BbIOpaTh «BbIKNOUUTDL
Taprer» U NOATBEPAUTL AENCTBUE.

Mocne 3Toro nopt nepenaet B coctosiHne «MHMUMaTop», TO eCTb BKIKUMTCS NOAAEPXKKA BUPTYanmn3aumnm cTopoHHux CX.

© MNpumeuanne

Ecam onums «Qlini_mode» B BbikntoueHHOM cocTosiHuu (disabled), TO MOpTbI MOryT HaXOAUTLCS TOMBKO B pEXUME
TapreTa v NoaAepXKa BUPTyanu3aumm cTopoHHmx CXI, oTknoyeHa.

TapreT MOXXHO BbIKKOYMTb U B TAKOM COCTOSIHUM NOPT He ByaeT AocTyneH ans tpaduka:

Cratyc Tapreta nopta Qlini_mode — dual Qlini_mode — disabled
BkntoueH MopT B pexxmMe TapreTa MNopT B pexxuMme TapreTa
BbikntoueH MopT B pexuMe nHuumatopa (pexxum Buptyanusauuun)  [opT BbIK/IOYEH

[na cbpoca ownbok noptoB FC—TapretoB HaxxMuTe Ha KHOMNKY «COPOCUTL OLUMOKMY:
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C6pocuTh OWIKMBKK NopToB? bt

MNoxanyicTa, NnoaATEEpAMTE AEUCTEME

‘ OTmeHa | NogTeEepguTL

B OTKpbIBLWWIEMCA MOAA/IbHOM OKHE HaXXMUTE <<nOATBepAMTb».

fpynnbl noptos

Bknagka «lpynnbl nopToB» npenHasHaveHa ana ynpasnenus noptamu FC (Fibre Channel) 8 CX[. Ecnu B knaccuue-
CKOM pexuMme NopTbl 0TO6PaKanucb 1 MCNONb30BANUCh MOOAMHOUKE, TO CO3aHME rpynn NOPTOB NO3BONSET OObELUHSTD
HEeCKO/IbKO MOPTOB B JIOrMYECKyH rpynny. 1o obneryaeTt HacTporky Mannuuros FC 1 ynpoulaet ynpaBneHue 60nblinmM
KO/IM4ECTBOM MOpPTOB.

Ha Bknanke B TabiMYHOM BUAE NpeLcTaBeHa MHGOPMALIMA O BCEX CO3AAHHbIX FPYNnax NopToB, @ UMEHHO:
« [pynna nopToB — fIOrMYeckoe 1Ms rpynmbl, MPUCBOEHHOE NPU CO34aHUU

« WWN yctpovicTs (TapretoB) — annapatHbiii WWN (World Wide Name) kaxporo nopta, BXOAALWEro B rpynny

= ’
(B} Nomouwe no wacTpoiike

Fibre Channel

| nopre fpynni nopToa WHnumaropst XocToi Ioynni xocros [DYNNbI AGFUHECKHX TOMOB Mannunr

| + Cospams |

( ) | Konmuecteocrpok10~ | Konowkm ¥ £ OBHoBMTE

[J  reynnanopros WWN yerpoiicrs (rapreros)
10:00:00:10:9c:5d:4a:15 (ENGINE-0)
10:00:00:10:9c:5d:4a:16 (ENGINE-0)
10:00:00:10:9c:5d:6a:41 (ENGINE-1)
10:00:00:10:9c:50:6a:42 (ENGINE-1)

feportgel

feportgr2

3anucn ¢ 1n0 2 ua 2 sannceit On

Co3paHue

YTo6bl CO34aTh rpynmny NopTos B BEPXHEM MeHH0 BbibepuTe «Co3aaTtb», NOC/IE 3TOr0 NPOUCXOAMUT OTKPbITUE MOAA/IbHOMO
OKHa:
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aoc Chanel / p Moproe / Coaaats Mpynny NopTos =
Cozpate Mpynny MopToe
Hazeanue rpynnei noproe
| feportgrt |
BeiGepute noprsi (rapreTsi) BuiGpanHete MopTs! (TapreTsi)
| nonce Q| | novcs Q
Mopre: (raprere) Reiicrann Nopra (raprers) Deiicramn
21:00:f4:e9:d4:f4:24:20 (ENGINE-1) + 21:00:34:80:0d:75:c1:c4 (ENGINE-0)
21:00:f4:e9:d4:f4:24:21 (ENGINE-T) + 21:00:34:80:0d:75:c1:c5 (ENGINE-0)

* B OTKpbIBLIEMCS MOAANBHOM OKHE BBEAMTE MUMS TPYMMbl NOPTOB, a Takke f06aBbTe B CO34aBaeMyto rpynmny Heob-
XOAMMblE MOPThI

e Haxmute «MoarsepauTb»

© Npumeuanne

* OpHa rpynna noptoB FC moxeT cogepxatb o 16 WWN-nopToB

* Ha CX[ nopaepxuBaetca fo 8 rpynn nopTos

PepaktupoBaHue

YTo6bl OTpEenaKTMPOBATbL FPYNMy NopTOB, BbibepuTe 13 CNUCKa AeHCTBUI B BEpXHEM MeHI0 «PeaakTupoBaTbhy UMW HAXMU-
Te NPaBo# KHOMKOW MbILUM MO CTPOKE C MHPOPMaLMelt O rpynne v B BbiNaAatoleM MeHio BbibepuTe «PefakTUpOBaTh».

=

Fibre Channel () Nomows no acTpoiike
‘ MopThl pynnel nopToB MHuumaTopel XocTel Mpynnel XxocToB [pynnbl 10MMYECKUX TOMOB MannuHr
| + coagare | [ /' Pesantuposars | | W Vaanure

e

d il KonuuecTso ctpok 10~ | Konowkm v & 06HoBUTL

B rpynnanopron WWN ycrpodicra (rapreTos)
10:00:00:10:9c:50:43:15 (ENGINE-0)
fportgrl ’ 2
BuiGpano: 1 10:00:00:10:9c:5d:4:a:16 (ENGINE-0)
= 10:00:00:10:9¢:5¢:6a:41 (ENGINE-1)
feportgr2 # Pepaxtuposate
10:00:00:10:9c:50:6a:42 (ENGINE-1)
B VnanuTe
3anucu 1o 2 2 2 zanucein B

an HaXXaTnn NponcxoamT OTKpbiITME MOAA/IbHOIO OKHa «Pep,aKTMpOBaTb rpynny nopToB»:
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PeaakTvpoBaTk rpynny NopToB X

Bnouneiit goctyn / Fibre Chanel / Mpynnel MopTtoe / Cozaate Mpynny MNopTtos

Cozparte Mpynny NopTos

HazeaHue rpynne: nopToe *

| fcportgrl |
BuibepuTte noptei (TapreTe) Beibpantbie MNopTe (TapreTei)
‘ MNowuck Q ‘ ‘ MNouck Q
MNopTw (TapreTe) fimecrs MNopTe (TapreTet) fecrs
WA HAa
10:00:00:10:9¢:5d:6a:41 (ENGINE-1) + 10:00:00:10:9¢:5d:4a:15 (ENGINE-0O)
10:00:00:10:9¢:5d:6a:42 (ENGINE-1) + 10:00:00:10:9¢:5d:4a:16 (ENGINE-0)

[ Pp—
HocmynHo

T
[ 9]

DeIopaHO

¥}

B oTKpbIBLIEMCS MOLLaNbHOM OKHE AOCTYMHbI A5 U3MEHEHUS:
* [Mone pns BBOAA MMEHM rPyNMbl NOPTOB
 [lone onsa Bbibopa nopTos

N3meHeHune rpynnbl OCYLLEeCTBNAAETCA TO/IbKO nNocsie COXpaHeEHUA BBEAEHHbIX AAHHbIX.
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YnaneHue

YT06b! YyAanuTb rpynny nopTos, BbibepuTe 13 CNUCKa LeiCTBUI B BEPXHEM MEHIO «YAANUTb» UK HAKMWUTE NPaBOM KHOM-
KOM MbILIK MO CTPOKE C MHPOPpMaLMeN O rpynmne v B BbIN3a4AoLWEM MeHIO BbibepuTe «YaanuTb.

I'IpM HaXXaTnn NponcxogunT OTKpbITUE MOOA/IbHOIO OKHa «YpaneHue rpynnbl NOPTOB».

VaanuTe rpynny nopToB X

MNoxanyicTa, noaTeepauTe JerncTBMe

OTmeHa MNonTREpAUTHL

B oTkpbIBLIEMCA MOAANBHOM OKHE HaxmuTe «MoaTBepAUTb».

MHunumatopbl

Bknagka «MHuumaTopbl» CopgepXkuT MHOOPMALMIO O BCEX OOHApYXXEHHbIX MOpTax—MWHMUMATOpax, T.e. MopTax Xo-
CTOB/CEpPBEPOB, PU3MYECKM NMOAKIIIOUYEHHBIX M/MK Haxoaawmxca B 06wmnx SAN—30oHax ¢ CX/.

, wa
Fibre Channel (2, Momows no HacTpoiike

MNopTsl Mpynnel nopToB NununaTopsl XocTsl Mpynnsl xocTOB Mpynnbi NOrH4ecKux ToMoB MannuHr

N -
) | Konmiectsoctpox10~ | Konowu ~ 2 OBHoBuTS

XocT, B KOTOPRIA BX0AMT pynna xocToR, B KOTORYIO BXOAWT

Mismumarop Rnwac Taprersi, KOTOpbIE BUANT MHMUMATOR
wHMLMaTOR MHULMaTOP

100.00:00 1076 8070 10:00:00:10:9¢:5d:4a:16 (ENGINE-0), 10:00:00:10:9c:5d:4a:15 (ENGINE-0), 10:00:00:10:9c:5d:6a:41 (ENGINE-1), S hostert
el - 10:00:00:10:9c:5¢:62:42 (ENGINE-T) s el

500008 e B 10:00:00:10:9¢:5¢42:16 (ENGINE-0), 10:00:00:10:9c:5d:4:a:15 (ENGINE-0), 10:00:00710:9c:5ck6:4+1 (ENGINE-1) roee hoctert
elElbe ) 10:00:00:10:9¢:5¢:62:42 (ENGINE-T) oSt ostEr

3anucu € 1no 2 13 2 3anuced /1

B TabnnuHOM BMAE LOCTYNHA Cleaytowas MHPopMaLms No KaxxaoMy NopTy-MHULMATOPY, NoaKuYeHHOMY K CX[1, a UMeH-
HO:

* WHuumatop — annapatHbiit WWN (World Wide Name) nHuumatopa

* Anmnac — 3afaHHOe NoNb30BaTENEM UMS UHMLMATOPA

» Tapretbl — cnucok WWN noptos CX[1 (TapreToB), KOTOpble AOCTYMHbI AAHHOMY MHULMATOPY
» Xoct — uMs xocTa FC, B cOCTaB KOTOPOro BXOAWT AAHHbIA MHULMATOP

« [pynna xocTtoB — MMs rpynnbl XocToB FC, B KOTOPYIO BXOAMT COOTBETCTBYHOLLMIA MHULMATOP
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PEAaKTMPOBaHMe nceBaoHUMa

YT06bl U3MEHUTb MCEBAOHWMM MHUUMATOpa BblbepuTe CPOKY C MHPOpPMAaLMed O HEM U HAXMUTE B BEPXHEM MEHIO
«PepakTMpoBaTb» WM HAXKMUTE NPaBOM KHOMKOM MbIWK NO CTpoKe C MHOpMaLMei 0 NCEBLOHMME M B BbiMafaloWweM
MeHI0 BbibepuTe «PepakTupoBaTh».

Fibre Channel H

(P Nomous no HacTpoiike
‘ MopTsl pynnsl nopTos WMHuumaTopsl XocThl lpynnbi xocToB [pynnbl IOMMHECKUX TOMOB Mannuur

| # Penaktuposary

~

16 ) | Konuuectsocrpok10~ | Konowku ¥ < 0BHOBHTL
B vaumarop Anuac TapreTsi, KOTOPbIE BUAWT HHULLMATOP e DR s O e N s R
wHuuaTop wHMuMaTop
10:00:00:10:8c:5d:42:16 (ENGINE-0), 10:00:00:10:9¢:5d:4a:15 (ENGINE-0), 10:00:00:10:9c:5d:6a:41 (ENGINE-1),
21:00:00:0e:1e:16:8e:f0 host.1 hostgr1
142 (ENGINE-1)
BriGpao: 1 . . .
16 (ENGINE-0), 10:00:00:10:9c:5d:4:2:15 (ENGINE-0), 10:00:00:10:9¢:5d:62:41 (ENGINE-1)
21:00:00:0e:1e:16:8e:f1 . host 2 hostgrl
# Penawtuposate 42 (ENGINE-T)

3anvcm € no 2 w3 2 3anncen E] 1

an HaXXaTnn NponcxogunT OTKpbITUE MOAA/IbHOIO OKHa «Pep,aKTMPOBaHMe nceBaoHUMa»:

PegakTMpoBaHWe NnceBgoHMMA X
[(D MNoxanyAcTa, 2JaNoNHWTE A3HHLIE ]
MNcesnoHKMM

BeeauTe NnceeaoHMmM

=

B OTKpbiBLWEMCA MOAA/IbHOM OKHE B none «MceBAOHUM» BBEAUTE €0 TEKCTOBOE 3HaYeHMe.

CoxpaHeHue BBeAEHHbIX AaHHbIX OCYLLECTBAAETCA TONbKO NOCNE NOATBEPKAEHUS AeHCTBUA.

XocTbl

Bknagka «Xoctbl» oTobpaxaeT Bce xocTbl FC, HacTpoeHHble Ha CXM. KaxabiiM XocT 06beanHsSeT OAMH MM HECKONBbKO
WWN (World Wide Name) nH1MunaTopoB 04HOro cepsepa M UCMoNb3yeTcs Npu HasHaveHun FC-mannuHros.

[ns oTobpaxeHuns MHOOPMaUMM O XOCTax NepenauTe Ha BKNAOKY «Brmoumnit mocTym» >> «Fibre channels >>
<«XOCTEH>.

Fibre Channel

B 5
Bl Nomowe no wacrpoiike

| NopTsi Mpynnsi nopToB WHuumaTopsl Mpynnbl xocToB Mpynnbl NOrMYecKUX TOMOB MannuHr
| + cosaame |
N\
& ) | Koauuectsoerpok10~ | Konomku v > 0BHOBUTL
o Wma (xocta Wruumarops: (Anwace) (xocta pynna xocros FC (8 koTopyio BxoauT MannuHr (8 KOTOPLIA BKAKYEH XOCT, B TOM YMCAE YEPes rpYNNs! TPyNni AOrM4ecKnX TOMOE H NOTMHECKHe TOMA (KOTOPBIE AOCTYNIHE
FO) FO) xoer) xocTos FC) xocTy)
felungrl
host_1 21:00:F4:e9:d4:f8:89:f1 hostgrl femapl RO0/volumetest_1
RO0/volumetest_2
felungrl
host_2 21:00:00:0e:1e:16:8e:f0 hostgrl fecmapl R0O0/volumetest_1

RO0/volumetest_2
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Bknagka copepxut B TabnM4HOM BuAae MHbOpPMaLMio 060 BCEX XOCTaX, KOTOPbIM Npe3eHTOBaHbl 6/104HbIE YCTPOICTBA.

LocTtynHa cnepyrowas nidopmaums:

* Uma — uma xocta FC

* MHuumatopsl (anuacbl) — cnncok WWN MHMLIMATOPOB, BXOAALMX B XOCT, C OTOOpaXKeHWeM X annacos

« Ipynna xoctoB FC — ums rpynnbl xoctoB FC, B KOTOPYHO BXOAMT AAHHbINA XOCT

e Mannuur — mannuHrn FC, B KOTOpble BKIOYEH XOCT (B TOM yncne yepes rpynnbl xoctos FC)

. prnnbl NOrM4eCcKuxX TOMOB U JIorM4ecKkue ToMa — rpynnbl TOMOB M OTAEJIbHbIE LUN, AO0CTyNHbIE 3TOMY XOCTY Yepes

MannuHru

Co3paHue

YTo6bl CO30aTh XOCT, BbINOAHUTE CNEAYIOLLIME AeACTBUA:

1. HaxmuTe Ha kHonKy «Co3paTtb» — OoTKpoeTcs GpopMa co3aaHus

CospaTb xocT
Hazsanue xocra *

host_3

BriGepute Unnymarope: (Anmac) BbibpanHbie uHMUMaTOps! xocTa FC

Tonck Nouck

[lobasuTs Bce

MopTel (raprersi) Beicramn BuiBpanmbie Moprs: (Taprets:)
21:00:00:0e:1e:16:8e:f0 ()

21:00:00:0e:1e:16:8e:f1 ()

2. B oTkpbiBLIEMCS OKHE:
* Beegute uma xocta

¢ Bbibepute HeobxoaMMble MHULMATOPSI

Pyuitioe gofasnenie WWN

Aeiicrans

MoaTepauUThL

 [1pu Heobxoanmoctu nobasste WWN BpyuHyto (gonyckaeTcs BBoA 6€3 LBOETOUMI — CMCTEMA aBTOMATUYECKU

PacCcCTaBUT pasnenuTen l/l)

3. HaxxmuTe «lMoarsepanTb»

BnouHbiii gocryn Fibre Channel
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PepaktupoBaHue

[ina u3aMeHeHus xocTa BbibepuTe «PepakTMpoBaTbh» B BEPXHEM MEHIO UM HAXXMMWUTE MPaBOM KHOMKOM MbILWK MO CTPOKE C
MHpOpMaLMel 0 XOCTe M B BbINaAaAlLWEM MEHI0 BbibepuTe «PepakTupoBaTb».

i [
Fibre Channel (B8 Nomols no HacTpofike

| nopre: [pynnisl nopTos WrnuvaTops: XocTsl Ipynnsl xocTos [pynnsi noruteckinx Tomos Manmunr

| + coaaam | [ # Pesarruposars | | B Yaannms |

- N
(a ) | Kommiectsocrpox10~ | Konosu v © OBHouTs

(YN AOrM4ECKIK TOMOB M NOTMuEcKe Toma (KOTOPBIE AOCTYNHE!

g Menlooma FC@@ Mannuwr ] xoc 8 pea raynne
FO) FC) xoet) xocToa FC) xocty)
felungel
host_1 21:00:f4:e9:d4:f8:89:F1 hostgr1 femapt ROO/volumetest_1

BuiGpano: 1 ROO/volumetest 2
felungrl
ROO/volumetest_1

host_2 7 Bepsepinme P hostgrl femapi
ROO/volumetest 2
W Vaanurs
3anucn c1n0 2 3 2 3anieeR [

Mpu HaXkaTUM NPOUCXOAUT OTKPbITUE POPMbI peAaKTUPOBAHMS:

PeaaxTupoBaHue rpynnbl

Ha3ssaHwue xocTa *

| host1 |

BribepuTe Unuumatops: (Anuac) BuibpanHbie uHMaTops: xocta FC

‘ Mouck Q ‘ ‘ Noucxk Q ‘
Deiicromn BuBparnsie Mopre: (TapreTs) Deicrama

MNopTei (rapreTs:)

21:00:00:0e:1e:16:8e:f0 () + 21:00:00:0e:1e:16:8e:f1 ()

MNoaTeepauTh

B oTkpbIBLIEMCA MOANbHOM OKHE BHECUTE M3MEHEHMS 1 NOATBEpAUTE AEMCTBUE.

Ypanenue

[ns ynaneHusa xocta Bblbepute «YAanuTb» B BEPXHEM MEHIO UM HAXKMWUTE NPABOM KHOMKOWM MbIWW MO CTPOKe C UHGOP-
MaLMel 0 XOCTe U B BbINaAloLWEM MeHI0 BbibepuTe «YaanuTb.

VaanuTe XocT e

host_2

MNogTeEpAVTL

‘ OTmeHa
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B OTKpbIBLLIEMCA MOAA/IbHOM OKHE Ha)XXMUTE «nO.Cl.TBepnMTb».

lpynnbl xocToB

lpynnbl FC—xocToB B CX[ (cMcTeMax XpaHeHUs AaHHbIX) — 3TO IorMyeckne obbeamHeHUs XOCTOB, MOAKIHOUYEHHbIX MO
FC k MaccuBam CX[. OHM MCnonb3yoTCs AN yNpOLLEeHUS ynpaBneHus LOCTYNOM CEepBEPOB K pecypcaM XpaHeHus M
obecneuyeHuns 6e30NacHOCTU AAHHbIX.

Ons OT06pa)KEHVI‘/'I l/IHCbOpMaLI,l/IVI O rpynnax XoctoB nepeﬁu,MTe Ha BKNaaKy «Brounsi moctymn» >> «Fibre channel»

>> «I'pynmel X0CTOB>.

Fibre Channel

T .
(B8, Nomowys no HacTpoitke

| MopTsl pynnsl NOpToOB WHuUMaTopsl

XocTsl lpynnbi XOCTOB Mpynnsl NOrUYECKUX TOMOB MannuHr

+ Coapate

M rpynnes xocTos XocTsi (xoTopeie BxoaaT 8 rpynny
FC xocron FC)
host_1

hostgrl
= host_2

KonnuecTeo ctpok 10+ | Konomwku ~ < D6HOBUTL

Vnuupatopes xoctos (Hocr) (koTopeie axoanta rpynny Mannunr (s koTopI BRAIOUENE rpYNTA [PYMINk! NOrUECKIX TOMOR U ADrWYeCKyE ToMa (KOTOpEIE AGCTYMHE
xocTom FC) ocros) rpynne xocrom)
21:00:f4:e9:d4:f8:89:F1

21:00:00:0e:1e:16:8e:f0 femap

Bksiaaka «Ipynnbl XOCTOB» COAEPXKMUT MHOPMALIMIO O BCEX Fpynnax XocToB. [LOCTynHa cieayowas MHhopMaums:

* Wms rpynnbl xoctos FC

e Xoctbl — cnmncok xoctoB FC, BKAOYEHHBIX B rpynny

* Unnumatopsbl xoctoB (xoct) — WWN MHMLMATOPOB, BXOASLWMX B XOCTbI FpYyNMbl

¢ Mannuur — FC—MannuHru, B KOTOpPbI€ BK/IKDYEHA AaHHAA rpynna XoCToB

. prnnbl NIOrM4YeCcKMX TOMOB U IorMYecKue ToMa — rpynnbl TOMOB U OTAENIbHbIE LUN, AOCTynHble rpynne XoCTtoB

yepes ManmnuHru

Co3paHue

YTo6bl CO30aTb rPyMnMy XOCTOB, BbINOMHUTE CEAYIOLLME AeHCTBUS:

1. HaxmuTe Ha kHonKy «Co3paTb» — OTKPOETCs popMa CO3aaHus

BnouHbiii gocryn Fibre Channel

82



PykoBoacTeo agpMuHucTpatopa ASPOAUCK ENGINE AQ 460

CozAaTs rpynny XocTos

HazeaHue rpynnel XocToB *

| hostgrl

BriGpaHHbie xocTsl FC

Bui6epuTe xocTel FC
‘ MNowuck Q ‘ | Nouck
Dedicrana

BrabpanHsie xocTs FC

Xocte FC Peicraun
host_2 +
host_1 +

MopTBEpaAnTL

2. B OTKPbIBLUEMCA OKHE BBEOUTE UMA rpynnbl XOCTOB U BblﬁepMTe XOCTbl Ana co3naHua rpynnbl

3. HaxmuTe «lMoarBepantb»

PepaktupoBaHue

m "
1B} Nomowe no wacpoiive

Fibre Channel

MopThi pynnbl nopTos

WHuumaTtopsl XocThl lpynnbl xocToB Ipynnbl AOrM4ECKUX TOMOB MannuHr

| + cosgams | | # Pegaxtuposars | | W Yaanums
- ~
( ol Konuuectso ctpok 10 v

\

| Konowuku v | < 06HOBUTE

XocTs (xaTopsie BxoaaT 8 rpynny Vnuumarops: xocTos (Koct) (xoTopaie axoasT & rpynny Mannumr (s xoTopsii Bkmouewa rpynna (PynRb: NOFMUECKUX TOMOR U RO eCKIe TOMa (KOTOPRIE AOCTYMHE!
xocroa) rpynne xocros)

xocTos FC)
host_1

Vims rpynnei xocTos
FC

xocTos FC)
21:00:f4:e9:d4-fB:89:F1
21:00:00:0e:1e:16:8e:f0

Buibpano: 1
al

3ammcuc1no w313 4 Pagakruposats

hostgrl

W VYoanute

Ons nameHeHus rpynnbl XOCTOB Bb|6epMTe <<PEAaKTMPOBaTb» B BEPXHEM MEHI0 UTU HAXXMUTE npaBon KHOMKOM MbIWW MO
CTpoke C MHCbOpMaLI,l/IEVI orpynne XoCToB 1 B BbiNaaakLEM MEHIKO BblﬁepVITe «Pe.anTuposa'rb». I'IpM HaXXaTnn nponcxoomnt

OTKpbITUE DOPMbI PEAAKTUPOBAHMS:

83
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PegakTMpoBaTh rpynny XocTos

rpynnbi xocTos *

‘ hostgrl |

Bui6epuTe xocTel FC BuiGpanHbie xocTel FC

‘ Mowck Q ‘ | Nouck Q

XocTa FC Aeircrana BuibpanHsie xocTe FC Aevicrann

host_2

hast_1

MopTBEpAUTH

B oTKpbIBLIEMCS OKHE AOCTYMHbI 419 U3MEHEHUS CleaytoLMe Nons:
e Mga rpynnbl XocToB
e Xoctbl FC/ Xoctbl FC rpynnbl

N3meHeHune rpynnbl OCYLLEeCTBNIAETCA TO/IbKO nocsie COXpaHeEHUA BBEAEHHbIX AAHHbIX.

YnaneHue

Ons yaoaneHua rpynnbl XoCToB BblﬁepMTe «YpanuTb» B BEPXHEM MEHI0 UIN HAXMUTE npaBon KHOMKOM MbILWKX NO CTpoke
C MHdJOpMaLLMEﬁ O rpynne XoCtoB 1 B BbiNaaakwoweM MeHK BbIGEpMTe «YpanuTb». I'IpM HaXXaTnn NponcCxoonT OTKpbITUE
MOAa/IbHOTO OKHa:

VaanuTe rpynny Xxoctoe X

hostgrl

lNoagTreepavTh

| OtmeHa

B OTKpbIBWWIEMCA MOAA/IbHOM OKHE HaXMUTE «nOATBepAMTb».
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pynnbl noruyeckux ToMoB

Bknapka «lpynnbl norMyeckux ToMoB» 0TOOGpaxaeT Bce rpynnbl nornvyeckmux ToMoB (LUN), HacTpoeHHbix Ha CX[, 1 nos-
BOJISIET YNIPaBAATb 3STUMM rpynnamu. [pynna nornyecknx toMmoB obbeamHseT LUN v ynpouwaeT npepgocrasneHme focryna

K HMM XOCTaM U rpynnaM XoCToB 04HOBPEMEHHO.
[ns otobpaxeHus uHbopmaumn o «Ipynnax noruvyeckux TOMOB» MeperamMTe Ha BKNAAKy <«Bmoumbdt mocTyms >>
«Fibre channel» >> «I'pymnmsl JIOTMYEeCKHX TOMOB>.

e "
(| Nomouwk no HacTpoiike

Fibre Channel

MopTsl Mpynnel nopTos WHuumaTopsl XocThl Mpynnel xocToB Mpynnbl NOrMYecKkux TOMOB MannuHr

+ Cosgate

(. ) ! Konuuecteo ctpok 10 v | Konowkw v |

< 06HOBUTE

VIR rpYNnk! NOrUSeckuK Tomon Tloruseckme Toma, KOTOpbIE BXOAAT B rpynny MannKHri1, KOTOPEIE BXOAAT B FpynNY.

felungzr DDP/ddp_lun_1, DDP/ddp_lun_2 femap!

3anuck c1no 1us 1 zanncei Al

Bknagka comepxuT cneayroLLyo MHGopMaLIMIo:

* Mms rpynnbl NorMyeckux TOMOB — JIOMMYECKOe MM$ rpymnbl, MPUCBOEHHOE NPU CO34aHMM
¢ Jlornueckue ToMa — cnucok LUN, BKAOYEHHBIX B rpynny

* MannuHrmn — FC—ManI’Il/IHFVI, B KOTOpPbI€ BK/IKOYEHA OaHHAA rpynna TOMOB

Co3paHue

Ytobbl cO3aaThb rpynny norm4eCcknx ToMoB, BbINMoHUTE Cnegyruine OeNCTBus:

1. HaxmuTe kHonKy «Co3aaTb» B BEPXHEM MEHIO

Cozpatk rpynny NOrMMecKUX TOMOB

felunggr2

Buibepure floruuecume Toma BuiGpannsie noruueckue Toma

Nawck Nouck b

Norvyeckue Toma JBeincrana BriGparnbie norwyeckue Toma JBeicrana

DDP/LUNZ + RO0/lun_rdg 1

DDP/ddp_tun_1 + RO0/rdg _lun_2

DDP/ddp_Lun_2 b

MogTeepanTe

B OTKpbIBLWIEMCA MOOA/IbHOM OKHE!:

e YkaxuTe nMms rpynnsl (0653aT€1bHO)
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* YKaxuTe Kakue TomMa byayT BXoauTb B rpynny (06s3aTenbHO)

2. Haxmure «lMopTBEepanTbY

PepaktupoBaHue

Bbibepute rpynny 1ormyeckmx TOMOB 419 U3MEHEHUS U B BEPXHEM MEHIO MEHIO HAXMUTE «PeaakTupoBaTb» UM HAIXKMUTE
NpaBoM KHOMKOM MbILWKX NO CTPOKe C MHPOpMaLMEN O rpynne 1 B BbINafAaloWweM MeHio BbibepuTe «PepakTupoBaTby.

B ;
B} Nomouww no Hactpoiike

Fibre Channel

MopTsl pynnsl nopToB WHHuraTopsl
| + Cosgame | | # Peavtuposars | | W Yaanurs |

T
C ) | Konwuecteoctpok10v | Konomku ¥ £ 0D6HoBUTE

M FpYNNG! OrwHeCKHX TOMOR TloruyecKme ToMa, KOTOpBIC BXOAAT B FpYRNTY. Mannunru, KOTOpEIE BXOAAT & rpyANY

flunggr] DDP/ddp_lun_1, DDP/ddp_lun_2 femapl

BeiGpano : 1
f

3anuon €1 o 113 1 3anuceit /' Pegaxtuposars

W Voanute
Mpy1 HAXaTUM NPOUCXOAUT OTKPbITUE DOPMbI PEAAKTUPOBAHUS

PepakTupoBaTs rpynny norMyecknx ToMos

Wmn *
|

| fetunggr
BuiBpanHbie noruseckve Toma

BriGepure florudeckue Toma
| Nouck Q ‘ ‘ MNowmck Q
Aedicraunn

BuipanHbie normueckme Toma

Noruseckue Toua Meiicraua
DDP/LUNZ + DDP/ddp_lun_1
ROO/lun_rdg_1 + DDP/ddp_lun_2

ROO/rdg_lun_2

MoaTeepanTh

B OTKPbIBLLIEMCA OKHE AOCTYNHbI Cnegyolime nong:

VM8 rpynnbl nOrMYecknx TOMOB

* Jlornyeckue ToMa, KOTOpbIE€ BXOOAT B rpynny
BHecuTe HeobXoaMMble M3MEHEHUS U noaorsepoute OeNCTBMe, HaXaB «HOATBGPAMTb».
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YnaneHue

BbiGepuTe rpynny ANns ynaneHus 10rmyeckMx TOMOB U B BEPXHEM MEHIO MEHIO HAXMUTE «YAANUTb» UM HAXKMUTE NpaBoii
KHOMKOM MbILWM MO CTPOKe C MHOPMaLMEN O rpynne 1 B BbiNaLalOWEM MeEHIO BbibepuTe «YAANUTbY.

VaanuTs rpynny norud4ecknx Tomoe X

[MoxanyrcTa, NOATRepAKMTE ASCHCTBUE

OTmenHa MNMoareepanTts

B OTKpbiBWEMCA MOOA/IbHOM OKHE HaXXMUTe «HOATBEPAMTI:».

MannuHr

Bknanka «MannuHru» otobpaxaet Bce FC-mannuuru Ha CX[ 1 no3BonsieT co3naBaTb, NPOCMaTpUBaTh, M3MEHSTb U yaa-
NATb NpaBuWia AOCTyMNa X0CTOB U rPYMM XOCTOB K IOFMYECKMM TOMaM M rpynnam NorMyecknx TOMOB Yepes rpynnbl NopToB
FC.

Fibre Channel

e "
(| Nomouwk no HacTpoiike

MopTsl Mpynnel nopTos WHuumaTopel XocThl Mpynnel xocToB Mpynnsl NOrMYecKux TOMOB MannuHr ‘

+ Cosgate

& ) ! Konuuecteo ctpok 10 v | Konowku v | £ 06HOBUT

[ (pynMbI XOETOB 1 XOCTH! CThi, KOTOPbIE mannusr Tpynnsi nopTos (wepes koTopeie TpYNNGI TOMOB ¥ TOMA MANMMKFa (TOM, K KOTOPKIM NPEAOCTARNAETCA ADCTYN HANPAMYID,
mannuHra HE Yepes rpynnbi XoCTos) BBINQHARTCA MANMHHI) He Yepes rpynny ToMoE)
hostgr1

ROO/lun_rdg_1
femapl host_2 fcportgrl 0/lun_rdg_T

ROO/rdg_lun_2
host_1

3anuck c 1 no 1u3 1 3anuceid /1

Ha Bknagke B TabAMYHOM BMAE AOCTYNHa cneayolwas MHdopMauma:
* MMa MannuHra — norMyeckoe MM MannuHra, NPUCBOEHHOE NpU CO34aHNUM

. prnnbl XOCTOB U XOCTbl MannuHra, KOTopble BK/IKOYEHbI B MannMHI HANPAMYH0, HE Yyepe3 rpynrnbl XOCTOB

. prnnhl MOPTOB Yepe3 KOTOPbIe BbIMOJHAETCA ManMnMUHI

« [pynnbl TOMOB M TOMa MannMHra — rpynnbl TOMOB U oTaenbHble LUN, oCTynHble rpynne XoCToB Yepes ManmnuHrm

Co3paHue

© Npumeuanne

MNepen co3pannem mannuHra Ha CXI nomkHbl BbITb CO3AaHbI KAK MUHUMYM:
e OpuH xoct FC nnm rpynna xoctos FC

» OpHa rpynna noptos FC

e OpMH nornMyeckuii ToM unm rpynna 10rM4ecknx ToMoB

J

1. YT0bbI CO34aTb MannuHr, HAXKMUTE Ha KHOMKY «COBAaTb», nocne 3Toro NponcxoanT OTKpPbITUE MOAA/IbHOIO0 OKHa:
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2. B MopganbHOM okHe BBeauTe MMa MannuHra

3. Bbibepute ogmH unu Heckonbko xoctoB FC u/mnu rpynn xocrtos FC

Cozpgats Mannuur

5
| femapl ‘
BuiGepuTe rpynnbl XoCTOE/XOCTEI Bui6paHHLIe rpynnkl XOCTOR/XOCThI
[ nones Q] Mo Q
Tpynne xocToR/XaCTH Deiictena BeiGpannbie rpyNNe! XCTOB/XOCTHI Deiicrana
hostgrl
") Her gaHHsix
4. Bbibepute ofiHY unun Heckonbko rpynn noptos FC
Mpynnsi nopToB
BuibepuTe rpynnbi nopTos BuiGpaHHBIE rpynnLI NOPTOB.
Nouck Q | Movck Q
Tpynnei nopros AcicTauR BriGpaHHLIe rpynne nopTos AeiicTaRA
feportgrl

HeT paHHbIx

5. Bbibepute oAMH UNU HECKONBKO JIOTMYECKUX TOMOB U/WUMU FPYNM IOFMYECKUX TOMOB
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JNoruueckue Toma

BuibepuTe normueckve Toma BoibpaHHbie noruueckue Toma

Mouck Q ‘ Mouck €l

Narwueckne Toma Devicrana BuiGpanneie norniecke ToMa 1D roma Aeitcrena
Felunggrl +  ROD/lun_rdg 1 \}a,qarne wNio |
DDP/LUNZ + ROO0/rdg_lun_2 ‘ Via,qafne LUNID |
DOP/ddp_tun_1 +
DDP/ddp_lun_2 *

6. Haxmute «MopTBEpAUTBLY

B pesynbrate 6yneT cospaHa cea3b Mexay LUN Ha CX[1 1 xocTtom.
PepaktupoBaHue

Fibre Channel

o =
B8} Nomouws no nactpoiike

| MopThl Mpynnbl nopToe MHuumaTopel XoCThl Mpynnel xocTos Mpynnbl AOrMHECKUX TOMOB MannuHr ‘
| + cosaams | | # Peasxrvposare | | W vasnvma
A ~
1t ) | Konuwsectsoctpok10~ | Konowwku v <> OBHoBUTL
Wmn MPYNNbI XOCTOR M XOCTHI MANNUKIA (XOCTBI, KOTOPBIE BKAIOYEHS! B MANMUHI HANPAMYIO, Mpynnei nopTos (vepes kaTopsie [pynnii Tomos 1 ToMa Mannuwra (TOMa, K KOTOPEIM NPEAOCTABARETCA AOCTYN HANPAMYIO,
mannusra He uepes rpynnki xoeTos) BhINOAKAETCA MANnUHF) He uepes rpynny Tomos)
hostgrl o
un_r
femapl host_2 feportgrl /lun_rdg
BeiGpano: 1 ROO/rdg_lun_2
host_1
#' PenakTuposats
3anuckn ¢ 1no1m3 13anucei E al
W Voanute

YT06bI M3MEHUTH CYLLECTBYIOLLMIA MAMMUHT:

1. Beibepute CTpoKy C MannuHroM u Bbibepute PemakTupoBaTb B BEPXHEM MEHIO MW HAXMUTE MPaBOM KHOMKOM
MbILLIX MO CTPOKE C MHpOpMaLMel 0 ManmnuHre 1 B BbINaAakoLLEM MeHI0 BbibepuTe PepaakTupoBaTth.

2. B OTKpbIBLWLEMCA MOAA/IbBHOM OKHE BHECUTE U3MEHEHUA!

3. Beibepute oamH unu Heckonbko xoctoB FC u/unu rpynn xocros FC
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Pepaktnposasne Mannunra
Hazeauue mannuura *

femapl

BhibepuTe rpynnbl XOCTOB/XOCTHI

Nowck Gk

TpynnkI XOCTOR/XOCTE

) Her paunbix

PykosopacTeo apMuHuctpatopa ASPOAUCK ENGINE AQ 460

4. Bblbepute ogHy naun Heckonbko rpynn noptos FC

lMpynnbl nopTos

BeiBepwTe rpynnsi nopTos

MNawck Q

Tpynnsi nopTon

feportgr2

Mo
i
BuibpanHbie [pyNnbi XOCTOB W XOCTEI ManmMHra
Mowck Q
Aeiicraun Tpynne! xocToR/ XoCTS Beiicraun
™) Her gaHHb
Buibpano 0
BoiGpanHbIe rpynns nopros
Noncx Q
[lo6aewTe Bce WckmiounTs Bce
Neiicrann BuiBpaHHLie rpynns nopTos [levicraus

+ feportgrl

5. Bb|6epVITe OOMH UM HECKOMbKO IOFMYECKMX TOMOB M/UNn rpynn norm4eCcKknx TomMoB

BnouHbiii gocryn Fibre Channel
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JNoruueckne Toma

BriGepuTe noruyeckue Toma BriGpaHHeie noruyeckue Toma

MNamck b Mowck

Do6asuTe BCE WecknwouuTs BCe

Norusecke Toma Aeiicrana Buiipansie noruueckue Toma 10 voma Reiicraun
fclunggrl + ROO/lun_rdg 1 3apaiite LUNID )
DDPF/LUNZ + ROO/rdg_lun_2 3apaiTe LUNID
DDP/ddp_lun_1 +

DDP/ddp_lun_2 +

6. Haxmute «MoateepamTb»

YnaneHue

BbibepuTe CTpOKY C ManMnUHIOM U HaXMKUTE «YAANUTb» B BEPXHEM MEHIO UMM HAXKMUTE NPaBOM KHOMKOW MbILLIK MO CTPOKE
C MHdbopMaLMeit 0 MannuHre 1 B BbINaaloLLEM MEHIO BbibepuTe «YaanuTb».

VYaoanuTe MannuHr X

Bl VYBEepeHbl, 4HTO XOTWUTe YAadM1Th MannKUHr?

OTmeHa Voanuth
B OTKprBLLIeMCﬂ MOOaJ/IbHOM OKHE HaXXMuUTte «nOATBepAMTb».

bnouHbiii poctyn NVMe-oF

NVMe (Non-Volatile Memory Express) — cneuudukaums npotokona 1 Habopa KOMaHA, ANg A0CTyNa K TBEPAOTENbHbIM
HaKoMUTENsIM, OPUEHTUPOBAHHAS HA HU3KME 3a[ePXKM U BbICOKMI Mapannenunsm onepaumin BBoAa-BbIBOAA.

B XA ASPOAOUCK ENGINE AQ 460 peanusosaH 6nouHbit goctyn NVMe-oF (NVMe over Fabrics) — 310 «nepeHoc»
NVMe no cetu: BMecto nokansHoro NVMe—pauncka xocT nogknoyaeTcs K yaanéHHomy 6/104HOMY YCTpOMCTBY, KOTOpoe
npepoctasnset CX, n BUAKUT ero Kak 06bl4HbIA 6104HbIN amck B OC.

B maHHoM peanusauuu nopnepxmaetcs Tonbko NVMe—oF no TCP (NVMe over TCP ) — nofkntoyeHue X0CTOB K TOMaM
BbinonHsaeTcs yepes IP—ceTb no npotokony TCP.
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Mpeumyuiecrsa
 Bbicokasi Npon3BOAMTENLHOCTb M HM3Kas 3a4epXKKa Npu 61o4HoM focTtyne 6narofaps NVMe—mMognenv ouepeaneit u
napannensHoi obpabotke I/0

o CHMXXAET Harpy3Ky Ha LieHTPanbHbI NPOLECCOp XOCTOB 3a CYET 3 deKTUBHOM o4epenHoin mogenn NVMe

e MacwTtabmpyeMoCTb: LEHTPANM30BaHHOE MpenocTaBieHne H6A0YHbIX TOMOB C MOAK/YEHMEM MO CTAHAAPTHOM
IP—cetu (Ethernet)

XocTbl

Xoct — 370 cepBep (MM Apyroe yCTpoMCTBO), KOTOPbINA NoakatoyaeTcs k CX/.

YTt06bI paspelnTb NOAKIYEHME XOCTa, ero Heobxoanmo 3apernctpupoBath Ha CXI no uaeHTudukaTopy NON (NVMe
Qualified Name)

Bknagoka «Xoctbi» COAEPXKUT CNMNCOK 3aperMcTpupoBaHHbIX XOCTOB U UX M,D,EHTMQJMKaToprI

NVMe-oF

‘ XocTel Moacnctemsl MopTel

+ Cozgats

Tt .
(B, Momows no HacTpoiike

[ ) | Konuuectso ctpok 10~ | Konokku v & O6HoauTs
NON
ngn.2014-08.org.nvmexpress:uuid:f47ac10b-58cc-4372-a567-0e02b2c3d4 79

nqn.2014-08.org.nvmexpress:uuid:87c022d0-4c64-43a4-a1a0-97f6a 7759657

3anuck c 1 no 2 u3 2 3anucei E #1

Job6aBnexHue

Y7106bI ,06ABUTHL XOCT:

1. HaxmuTte «[lo6aBuTb» — 0TKpoeTCcs popMa fobasneHns

2. Ykaxute NON xocta

JobaBneHue XxocTa X

NQN *

ngn.2014-08.org.nvmexpress:uuid:f47ac10b-58cc-4372-a567-0e02b2c3d479

OTmeHa MoaTBepanTh

3. HaxmuTe «lMoarBepantb»
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YnaneHue

1. Yro6bl ynanute NVMe-oF xocT, BbINONHWUTE OAHO U3 AeWCTBUIA:
e HaxxmMuTe npaBoM KHOMKOM MbILIK MO SYEKe HY)XHOM CTPOKM
¢ YcTaHOBUTE 4eKOOKC B HY)KHOWM CTpOKe

2. B Bbimafatolem cnucke BoibepuTe «YaanuTb»

e
NVMe-oF (i, Nomouts no HacTpoiike
‘ Moacucremsl MopTbi

| + Coaams | | W Yaanums

. N
ke ) | Komwsectsocrpox10~ | Konowsu v < O6roznT

B  non

nqn.2014-08.org.nvmexpress:uuid:f47a( 1567-0202b2c3d479
Buibpano: 1

ngn.2014-08.org.nvmexpress:uuid:87c0———————ala0-97f6a 7759657
W VYoanuTe

3anucu 1 no 2 ua 2 zanuceit E il

3. HaxxmuTe «lMoparBepantb»

VaoaneHue XocTa >

MogTee poMTE yadneHue XoCcrd

OTtmena NogTeEepanTL

© nNpumeuanne

Ecan Y XOCTa eCTb aKTUBHblE COEQUHEHUA, CHaYaNa pa3opBUTE UX, UHaAYe yOaNeHNe 6y,u.eT HeOoCTynHo

Moacucremsli

Moacuctema NVMe-oF - 310 nornyeckast KoHpurypauums, kotopas cesisbieaeT xocTbl Mo ux NON (NVMe Qualified Name)
¢ 6no4HbiMM ToMamu (LUN). Moacuctema onpenenset, Kakue XOCTbl MOFYT NOAK/YATLCS K KAaKMM TOMaM Mo NpoToKony
NVMe-oF.

Bknapgka cooepxuTt MHq)OpMaLI.VIIO 060 BCeEX CO3AaHHbIX MOACUCTEMAX:
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e .
) Nomowe na Hacrpoiike

NVMe-oF

XocTel Moacucremsl MopTsi

+ Cozgate

1 ) | Komuecteocipok10v | Konowkn ¥ < 0BHoBMTL

Coaparve nogcucTemsi NON Xocrst MpocTpancrsa (ID, LUN)

subsys2 ngn.2014-07.com.aerodisk:engine-subsys2 Bcem 1D0DPO1/LUNO2

subsys1 nqn.2014-07.com.aerodisk-engine-subsys1 nqn.2014-08.org.nvmexpress:uuid:f47acl0b-58cc-4372-a567-0e02b2c3d479 1DDPO1/LUNOT

3anucu c 1 no 2 w3 2 3anucei 4

Mo kaxpon noacucTeMe [OCTYMHA cneayowasn nHdopmaums:

Cron6ety Onucaxue
Ha3Banue MMS MOACUCTEMDI
NON YHUKanbHbIM ugeHtnudukatop (NVMe Qualified Name)
XocTbl cnucok NON xocToB, KOTOpbIM pa3peLéH AoCTyN K noacucteme
MpoctpaHcTBa  6104YHbIE TOMa, NPeaOCTaBNAsSEMbIE XOCTaM Yepe3 noacucteMy. OtTobpaxaetcs B popmaTte <Hazsanue
(ID, LUN) IUCKOBO¥ rpymnmb>/<HasBaHue JIOrHYeCKOr0 ToMa>
Co3zpaHue

YTo6bl CO38aTb NOACUCTEMY:
1. HaxmuTe «Co3paTb» B IEBOM BEPXHEM Yy — OTKpOeTcst GopMa Co34aHUs

2. B OTKpbIBLIEMCS OKHE YKAXUTe Ha3BaHWE NoacUcTeMb. [1pu HEO6X0AMMOCTHM BKIKOUMUTE NapaMeTp «ocTyneH BceM
X0CTam»

CozpaHve nogcUCcTEeMGI

HazeaHue noacucTems *

subsys3

,I'J,DCT'_u"I'IEH BCEM HOCTam

3. BbibepuTe xoCTbl, KOTOpblE BYAYT MMETbL JOCTYN K NOACUCTEME
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BriBepuTe AOCTYMHLIR XOCTSI BriGpaHHIe XoCTHI
Nouck O ‘ Nowck o)
BibepHTe A0CTYNHLIE KOCTE Aeiicraun BIBEPUTE AOCTYMHBIE XOCTBI Aeicrana
nqn.2014-08.0rg.nvmexpress:uuid:87c022d0-4cb4-43a4-ala0-97f6a7759657 + ngn.2014-08.org.nvmexpress:uuid:f47ac10b-58cc-4372-a567-0e02b2c3d479
nqn.2014-08.0rg.nvmexpress:uuid:3ba9e5c2-7d91-4fBe-b2c4-3alfbeBd3cSa L

¢ Y106bl L,O06ABUTL XOCT, HAXKMUTE 3HAYOK + HANPOTUB HYXKHOTO B CriMcKke «BblGepute AOCTYyNHbIE XOCTbI»

¢ YT06bI MCKNHOUNTD XOCT, HAXKMUTE 3HAYOK YAANEHUS B CNUCKe «BblGpaHHbIe XOCTbI»

© Npumeuanne

Ecnu BkitouéH napameTp «JocTyneH BceM xocTam», 610K BbIGOpa XOCTOB HE 0TOOpaXxaeTcs

4. Bbibepute anckosble npoctpaHctea (LUN), koTopble 6yayT AOCTYNHbI Yepes NoacuMcTeMy

Mpacrpanerea *

BrifepHTe AOCTYNHEIE NPOCTRAHCTER BriGpaHHsie npocTpaHcTEa
MNonck Q ‘ Mowck Q
BuifepyTe 4OCTYNHbIE NPOCTPAHCTES [eiicraun BoIBEpPUTE AOCTYMHLIE NPOCTPAHCTEA Aeicraua
DDPO1/LUND3 + DDPO1/LUNO1
DDPO1/LUNO2

¢ Y0661 £06aBMTb LUN, HaKxMuUTe 3HAUOK + HAaNPOTMB HYXXHOIO B CNncke «Bbi6epuTe AOCTYyNHbIE NPOCTPaHCTBaY
e Yt06bI Mcknounts LUN, HaxxMuTe 3HAYOK yaaneHus B cnucke «BbiGpaHHble NpocTpaHcTBa»

5. HaxmuTte «MoaTBepauTb»
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PepaktupoBaHue

1. YTtobbl OTpenaKTMpOBaTh NOACUCTEMY, BbIMOIHUTE OJHO U3 AEUCTBUN:
¢ HaxxmMuTe npaBoM KHOMKOM MbILIK MO SYEKe HY)XHOM CTPOKM

¢ YcTaHoBUTE (DNAXOK B HYXKHOM CTPOKe

2. B Bbinagarlemcs cnmcke BbibepuTe «PepakTupoBaTb» — OTKpOeTcs popMa peaakTMpoBaHus
PE‘,E,EIHTH[JDEEIHHE nogcHucrTemMkl

HazeaHWe NogcHUcTemMbl

subsysZ

,ﬂ,DCT'_I,"I'IEH BCEM XOCTamM

3. M3MeHuTe napameTp «JocTyneH BceM XoctaM» (Npu HeobXxoanMmMocCTH)

4. UN3meHute crnimcok xoctoB (NQN), koTopbiM paspeLéH focTyn K noacucreme (npu Heo6xoLMMoCTy)

BbibepyTe QOCTYNHbIE XOCTHI Bei6panHbie XoCTel

‘ Nowck Q ‘

‘ Momck Q ‘
[loasus ace WckniounTs sce
Buibepure 4OCTYNHbIE XOCTBI

Deiicraus BuiBepyTe 4OCTyNHbIe XOCTE! Beiicrana
nqn.2014-08.org.nvmexpress:uuid:87c022d0-4cb4-43a4-ala0-97f6a7759657 + ngn.2014-08.org.nvmexpress:uuid:f47ac10b-58cc-4372-a567-0e02b2c3d479

ngn.2014-08.org.nvmexpress:uuid:3ba9e5c2-7d91-4fBe-b2c4-9alfbeBd3csa

5. B pasgene «lMpocrpaHcTBa» n3MeHuTe Cnmcok npeaoctasasembix LUN (npy1 HEO6X0AMMOCTH)
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Mpoctpancrea *

BhiepuTe AOCTYNHEIR NPOCTPAHETEA Boi6pannbie npocTpancTea
MNowck Q ‘ Monck Q
BrifiepyTe AOCTYNHLIE NPOCTRAKCTEA Aeicrana BrifepyTe AOCTYNHEIR NPOCTPAKCTER Aeicrena
DDPO1/LUND2
DDPO1/LUND3
HeT aaHHbIX

6. Haxmute «nOATBepAMTb», 4TOObI COXPaHUTb N3MEHEHUA

YnaneHue

1. YTto6bl yLanUTL NOACUCTEMY, BbINONHUTE OAHO U3 AEUCTBUN:
¢ Haxxmute npaBoM KHOMKOM MbIlK MO S4YerKe HYXKHOM CTPOKM
e YcTaHoBUTE (DNAXKOK B HYXKHOM CTPOKe

2. B BbINaZaloLLEMCA CNUCKe BbiGepuTe «YaanuTb»

ma
NVMe-oF (3, Momouwk no HacTpoiike
‘ XocThl MoacucTemsl MopTbi ‘
| + Cozparu | | # Penartuposars | | W vaamm |

(@noucs ) | Konmecteocrpok10~ | Konomwin v 2 OBHoBMTs

B Coznanmenogcucremst NON Xoctal NpocTpancraa (ID, LUN)
subsys2 nqn.2014-07 bsys2 Bcem 1DDPO1/LUNO2
Buibpanio:1
subsys1 ngn.2014-00———————Dsys] ngn.2014-08.org.nvmexpress:uuid:f4 7ac10b-58cc-4372-a567-0e02b2c3d479 1DDPOT/LUNOT
#' Penaxtuposats
3anuou ¢ 1 no 2 13 2 3anuceid 8 Vaanwme E Al

3. HaxmuTte «MoaTrBepanTb»

YaaneHve nogcucremsl X

MoaTeepauTe yaaneHwe nogcucTemMol

OTmena MoaTBepauTs
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MopTbi

Mopt NVMe-0oF - 310 TOuKa NoakIto4eHUs, Yepes KOTOPYH XOCTbl ycTaHaBaneatoT NVMe-oF coegmHeHne c noacucteMon
no cetu. MNopt cBa3biBaeT ceTeBble MHTepdelicel CXI, c BbIOpaHHOW NOACUCTEMON.

Bknagka cogepxuT nHdopMaumio 060 Bcex co3gaHHbix noptax NVMe-oF:

B
NVMe-oF (B8, Nomouts no HacTpoiike
XocTel Moacucremsl MopTwi ‘
+ Cozgate
)il KonuuecTso cTpok 10 ~ | Konomku ~ & 06HOBUTL
[0} Nporokon WuTepdeiic Engine-0 Wnrepdesic Engine-1 NopT MoacucTembl
1 tcp 192.168.29.220 192.168.29.221 4420 nqgn.2014-07.com.aerodisk:engine-subsys2
3anuck c 1 no 1u3 1 3anucei /Al

Mo KaxAoMy NOpTy AOCTYMHa cieayrowas MHGopMaums:

CronbeL, Onwucanue
ID noeHTUdUKaTop 3anucu
MNpoTokon ncnonb3yemsbli TpaHcnopt NVMe-oF (goctyneH Tonbko TCP)

VLAN ENGINE-O IP-appec BupTyanbHoro nHtepderica Ha koHtponnepe ENGINE-O
VLAN ENGINE-1 IP-appec BupTyanbHoro nitepderica Ha koHtponnepe ENGINE-1

Mopt HOMep MopTa, Yepe3 KOTOPbIV OCYLLECTBASETCS NOAKYeHUe (N0 ymonyaHuto 4420)
Mopcucremsl NoACMCTEMA, K KOTOPOW MPUBSA3aH NopT
CospaHune

Y106kl co3patb nopT NVMe-oF:

1. HaxmuTte «Co3patb» — 0TKpoeTcsa popma co3aaHus
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Coapanwve nopTa

Mporokon *
TCP

Wnepgeiic Engine-0 * MnTepoeiic Engine-1*

BribepnTe nnTepdeiic ENGINE-O -

‘ BriGepute nHTepdeic ENGINE-1 -

Mogcncreme *

BuiGepuTe aocTynHLIe NoacHCTEME BribpaHHeie nogcucTemMel

‘ Nouck Q ‘ ‘ Momck Q
FloacucTems: Deiictaun BLIBRAHHLIR MOACKCTEMB Deiicramna
ngn.2014-07.com aerodisk:engine-subsys2 +
ngn.2014-07.com.aerodisk:engine-subsys1 #H
") Her ganHbix
Hocmyr 2 Buibpono 0

MoaTaepants

2. Bbibepute VLAN-uHTepdeiicol ansg koHTponnepos ENGINE-0 1 ENGINE-1

Cospanue noprta

MpoToxon *
TCP
Wurepdeiic Engine-0 * WuTepdeic Engine-1*

(VLAN) VLAN1192.168.29.220 % | ‘ (VLAN) VLANZ 192.168.29.221 ¥

3. BblbepuTte noacuctemy, kotopasi By4eT LOCTYMHA Yepes3 CO34aBaeMbIii NopT

Noacucrems: *

BbifiepnTe AOCTYNHbIE NOACHCTEMBE BuifpanHbie noacHcTeMb!

| nonc a]

| nowc a
[o6asuTs Bce Mcrniouuts Bce
Mogcncrems: LeiicTena BeiGpanHeie nogcucTemst

Oeiicrenn
nqn.2014-07.com aerodisk:engine-subsys1 +  nqn.2014-07.com.aerodiskiengine-subsys2

BnouHbiii gocryn NVMe-oF 99



PykoBoacTeo agpMuHucTpatopa ASPOAUCK ENGINE AQ 460
|

4. Haxmute «MoaTBepAanTb»

PepaktupoBaHue

1. Yto6bl oTpepakTMpoBaTb nopT NVMe-oF, BbINOAHWUTE OAHO M3 AEUCTBUN:
e HaxmuTe npaBoM KHOMKOM MbILIK MO SYErKe HYXXHOM CTPOKM
* YcTaHOBUTE YEKOOKC B HYXXHOW CTPOKE

2. B Bbimapatowemcs cnucke BoibepuTe «PepakTupoBatb» — OTKpOeTCs popMa peaakTMpoBaHus

ma

NVMe-oF (B} Nemouys no wacTpoiixe
‘ XocTsl MoacucTemsr ‘
| + Coagare | | W vganvms | | # Pegakrviposars |
e
( ck ) | Koawuecrsoctpok10~ | Konowww~ | < OBHosMTE
O )
] Nporoxon Mnrepdeiic Engine-0 WMurepdeitc Engine-1 Mopr Nogcucrems:
1 tcp Bupana :1 0 192168.29.221 4420 nqn.2014-07.com.aerodisk-engine-subsys2
3anucy ¢ 1no1ws 1 3anmceit W Vaanute [I] /1
/' Penaxtuposate
Pepaktuposue nopta
MpoTokon
TCP
WuTepdesic Engine-0 WnTepdeiic Engine-1
BuibepuTe wHTepdeiic ENGINE-O BriGepuTe uiTepdeic ENGINE-1
Mopcucrems *
BriGepuTe AocTyNHEIR NOACHCTEMEL Bribpannbie noacHcTeMbl
MNawck Q | MNowck Q
MoncucTems! Aeiicraun BhiBpaHKEIE NOACKCTEM ! Deiicrana

ngn.2014-07.com.aerodiskeengine-subsys2

ngn.2014-07.com.aeradiskengine-subsys1

MNoaTeepanTs

4. Haxmute «MoaBepauTb»
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YnaneHue

1. Yro6bl ynanute nopt NVMe-oF, BbiNofHUTE OLHO M3 AENCTBUIA:
e HaxxmMuTe npaBoM KHOMKOM MbILIK MO SYEKe HY)XHOM CTPOKM
¢ YcTaHOBUTE 4eKOOKC B HY)KHOWM CTpOKe

2. B Bbimagatolemcs cnucke BbibepuTe «YaanuTb»

NVMe-oF

| Xoctal Moacucremsl MopTei ‘

| + coagare | | W ¥ganume | | # Pegaxrvposars |

] MNparokon MuTepdeiic Engine-0 MuTepdeic Engine-1 nopr

1 tcp 192168.29.22( 192168.29.221 4420
Buibparo: 1

3anuen € 10113 13anuceit § Vaanuts On

#' Pepaktuposats

3. B oTKpbIBLLIEMCS MOAANBHOM OKHE HaxmuTe «MoaTBepauTb»

VaoaneHue nopTa X

MoaoTBEpAMTE yaaNneHue nopTta

OTtmena NMNoareepanThb

m 5
B8} Nomows no wactpofive

(Qnonck ) | Koamsecreocrpox10~ | Konowwu » 2 O6HoBUTL

MoacucTens!

ngn.2014-07.com.aerodisk-engine-subsys2
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Moacucrema xpaHeHus

Paspen «MoacucteMa XpaHeHUa» NpeaHasHayYeH A9 ynpaBNeHUs BHYTPeHHeW CTpykTypor xpaHenus CXM. B gaHHOM
pasgene agMUHUCTpaTop paboTaer ¢ GU3NYEeCKUMU AUCKAMK, MyNaMKU XPAaHEHUS U TOTUYECKMMU TOMaMK, CO34aBaEMbIMU
Ha UX OCHOBe.

Myn xpaHeHus npepcrasnset cobon nornyeckoe obbeanHeHne GU3MUECKMX AUCKOB B €4MHbIN pecypc XxpaHeHus. B CX[,
MCNONb3YyTCA TpU TMNA opraHm3aumm nynos: RDG (RAID Distributed Group), DDP (Dynamic Disk Pool) u DDP2 (Dynamic
Disk Pool Bepcuu 2.0). Ha 6a3e nynoB co34at0Tcsa 1orMyeckue Toma, KoTopble 3aTeM MCNOoNb3YTCa AN NPefoCTaBNeHUS
[LUCKOBOrO MPOCTPaHCTBA XOCTaM.

B naHHOM pa3snene agMUHUCTPATOPp MOXET CO34aBaTb U HACTpanBaTb NMYyNbl XpaHEHUA, pa6OTaTb C 1orn4eCcknMMmm ToMamMun
M MFHOBEHHbIMW CHMMKaMK, NPpOCMAaTPpUBaTb CBEAEHUA O CDM3VILI6CKMX ANCKax un VIHqJOpMaLI,I/IPO 0 CO3[4aHHbIX 06beKTax
XPaHEHUA. Ons nynos RDG pononHutenbHo nognepXueaeTca pa60Ta C rpynnaMu KOHCUCTEHTHOCTU CBA3AHHbIX KJTIOHOB.

BHyTpM pa3fnena ooCTynHbl noapasaenbl:

e Jlucku — NpPOCMOTpP AeTaNbHOM MHPOpMaLmMmM 06 yctaHoBneHHbIX B CX[ dum3nyecknx amckax, Bknwodas S.M.A.R.T.
CTaTUCTUKY, @ TaKXKe BbINOJHEHWE CEPBUCHBIX ONepaLmii C AMCKaMK

* RDG — co3paHue u HacTpolika nynoB RDG, pabota ¢ 1orMyeckumMm ToMaMm, MrHOBEHHBIMU CHUMKAMU U FpynnaMu
KOHCMCTEHTHOCTM CBSA3AHHbIX KNIOHOB

e DDP — co3paHue u HacTporika nynoB DDP, pabota ¢ 1orMyeckMMy TOMaMu M MFHOBEHHbIMM CHUMKaMMK

e DDP2 — co3paHue u HacTporka nynos DDP2, a Takxe paboTa ¢ normyeckumMm ToMamu

Ancku

Pasznen «[ucku» nokasbiBaeT BCe 06Hapy>+<eHHb|e omnckn CXI v nossonger ynpaendaTb WMHOMKALUMEN, BbIMONHATb CKAHM-
poOBaHNE HOBbIX yCTpOﬁCTB M 04YnaTb CJ'IY)K66HbIe 3aroJI0OBKK Ha Bbl6paHHbIX HOocUuTensax.

Tl 2
Auncku (B8} Nomouys no HacTporike

sl Konuuectso ctpok 10 v | Konowku ~ OBHOBKTE

Verpoiictao Npou3soAuTENs U MOAENL Cepuiinbiii Homep Cratyc 06vem Fpynna V-DEV VHAKKaumMA Tun aucka Pasmep Gnoka SMART

[CRVEE

0/0/0

sdg HGST HUH721212AL5204 5PH3LGID * OMLINE 10.89 TiB ROO RDG HDD

sdl HGST HUH721212AL5204 5PH3141D * ONLINE 10.89TiB ROO RDG HDD 0,070
QO e
0/0/0
QO e
0/0/0
Q Qe

0/0/0

sd HGST HUH721212AL5204 SPH3G4XD * ONLINE 10.89TiB REE FREE-DISK HDD

sd HGST HUH721212AL5204 SPH3DGPD * ONLINE 10.89 TiB REE FREE-DISK HDD

sdo HGST HUH721212AL5204 5PH3DBRD * OMLINE 10.89 TiB REE FREE-DISK HDD

MHbopMaums npeactaBneHa B TabMUYHOM BUAE U COLEPXKUT CeayoLLee:
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Cron6e, Onucanue

YcTporicteo numa amncka B OC

NpeHTndukatop YHMKaNbHbIM 3aBoackon 1D aucka

MpousBoauTtenn [laHHble NPOM3BOAUTENS AUCKA U MOAENb/HOMEp NPOoAyKTa

mMozenb

CepwuiiHbit HOMep yHuKanbHbIM SN ycTporicTBa

Cratyc coctosHue Hocutens: ONLINE wnv OFFLINE

06bémM 00bEM AucKa

lpynna NpUHAANEXHOCTb K AnckoBoM rpynne (<FREE» — auck He fo6aBneH HU B OLHY M3 rpynn)

V-DEV NPUHAANEXHOCTb K BUPTyanbHOMy ycTpoictsy B rpynne (KFREE-DISK» — guck He nobasneH
HW B oamH V-DEV)

NHamkaums yrnpaBfieHne CBETOBOM MHAMKALMEN A9 MOMCKA AMUCKA B CTOWKE

Tun gucka knacc Hocutens: HDD unu SSD

Pasmep 6noka

SMART

dusmnyeckun - 512 nnn 4096 Gant
nornyeckmii — 512 unm 4096 Gant
nHbOpPMaLMS NO AUCKY U COCTOSIHUE MOHUTOPUHIA AMCKa

Auncku
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HacTpoika KONOHOK U BUAa
» «KonoHku» — ynpaBneHue BUAMMOCTbIO CTON6L0B. OCTaBnaiTe TONBKO TE MOJIS, KOTOpPble HE0OX0AUMBI A1 BaLLen
3a4a4vn

» «KonuuecrBo cTpok» — 334a€T, CKOMbKO 3anucei 0TobpaxaeTcs OLLHOBPEMEHHO Ha CTPaHULLE. YBEIMYLTE 3HAYEHME,
yTO6bI BUAETL BOoNblUE AMCKOB 6€3 nepexosa Ha CiefyHLLY CTPaHULY

o «Mouck» — PUNLTPYET CTPOKMU MO 3HAYEHUAM OTOBPaKaeMbIX CTONOLOB. KOMOUHUPYITE C HACTPOMKOM KOJTIOHOK,
4TO6bI ObICTPEE HAXOAMUTL HYXHbIE YCTPOMCTBA

Onepauun u geincreus

[ns BbINOAHEHUS OENCTBUI C AUCKAMKU Bbl6ep|/ITe HY>XHO€ B BEPXHEM MEHKO UTN HAXMUTE I'IpaBOIZ KHOMKOM MbILUKX MO
CTpOKe C VIHd)OpMaLI,MEVI O AMCKax U B BbiNaaawoWeEM MEHIKO Bbl6epMTe nencraue:

Linckn [unj MomoLuk No HACTpoHKe
| P> CKaHWPOBaTh ‘ ‘ A 0T B0 MHAVKAWAK | ‘ W Bin. uHAMKaWI0 & Ouncruts ‘ N Beikn. SMART ‘ ‘ (%) Tectuposate
- N
& ) | Konuuecteocrpok10~ | Konamku v & 06HOBUTL
B npoussoanTens umogens Cepuiineii Homep Crayc OGuem Fpynna V-DEV Mramkaunn Tun aucka Pazmep Gnoxa SMART
.- 4096.08 &
U e SPH3LGSD « ONLINE 10.89TiB ROO RDG HDD o 9 0 @
BeiGpano: 1 Noruy. - 512.08 0/0/0
HOSTHUF 5PH3141D * ONLINE 10.89 TiB ROO RDG HDD ol Q@ Os
& Bun nauaumio Noru. - 512.08 0/0/0
. Dy, - 4096.0B &
HGSTHUF X Buin uipukaumo | SPH3GAXD + ONLINE 10.89 TiB FREE FREE-DISK HDD vE QO®
Morwu. - 512.08 0/0/0
- -
& Ouncrume 0 ®
HGST HUF 5PH3DGPD * ONLINE 10.89 TiB FREE FREE-DISK HDD Suemes ;409008 @@
s iy Norwy, - 512.08 0/0/0
2 Brn. SMAR
Dusuu. - 4096.08 &
HGST HUF SPH3DBRD + ONLINE 10.89 TiB FREE FREE-DISK HDD ] Q0@
W Buikon. SMART Poru. - 512.08 0/0/0
®uau. - 4096.08 &
HGSTHUF (3 Tectuposats SPH3AULD « ONLINE 10,89 TiB FREE FREE-DISK HDD by © O
foruu. - 512.08 0/0/0
Duanu. - 4096.08 ©
HGST HUHT21212AL5204 SPH3ANGD + ONLINE 10.89 TiB FREE FREE-DISK HDD e QO e
Noru. - 512.08 0/0/0

BknounUTb/BbIKNOUYMTD UHOAMKALMIO

Mo3BoNSeT BKAOYUTb MM BbIK/IOYMTb BU3YasIbHYIO MHAMKALMIO HA MCKE A5 €ro MOMCKa B CTOMKe. HaxkmuTte «Bknountb
MHAMKaLMIO», <BbIKNIOYUTD MHAMKALMIO» MW «BBIKIOUNTD BCIO MHAMKALMIO». B OTKpbIBLLEMCA MOAANIBHOM OKHE HaXMMK-
Te «MoaTBEpAUTbY.

BxkawounTte MHAMKaUMIO X

BrA4MTE MHAMKaUMKD yCTpoAcTBa € maeHTuduKaTopom 35000ccal913ee/ac?

MoareepguTh

‘ OTmeHa
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Bknouutb/Bbiknouutse SMART

Mo3BoONSiET BKAOYUTD UK BbIKNHOYMTL COOp cTaTucTMkn SMAR.T. ¢ gucka.

Haxmute «Bknwunte SMART» nnu «Bbikntountb SMART». B oTKpbIBLIEMCS MOAANIbBHOM OKHE HaxmuTe «MoaTBEpAUTLY.

Boiknwunts SMART MOHUTOpPUHI X

Boikntoumnte SMART MOHMTOpKMHr yCcTporcTEa € maeHTudukaTopom 35000ccal913ee’/ac?

‘ Otmena ‘ NoaTREepAUTL

CkaHupoBaHMe AUCKOB

[o3BonsieT BbINONAHUTD CKaHMpOBaHUE AMNCKa.

HaxmuTe «CKaHUpOBaTb». B OTKpbIBLIEMCS MOAANBHOM OKHe HaxmuTe «MoaTBepauTb.

CraHMpoBaHWe gUCKOB i

MNoxanyncTa, noaTeepauTe 4EUCTBUE

MNoagTeEepauTL

‘ OTrmeHa

OuKnCTUTBL 3arosI0BOK AUCKA

A\ Npenynpexnaenne

Ecnu ouck BXoaMT B AMCKOBYHO rpynny, AaHHas onepaums npueenét rpynny B coctosiiue DEGRADE, 4To 3KBMBANEHTHO
BbIXO4Y M3 CTPOS OLHOrO AMCKA B rpynne

A\ BHumaHue

3anyckawnTe 3Ty onepaLmio ToNbKO Npu c6osX, KOraa nocne yaaneHus GUCKOBOM rpynnbl HE OYUMCTUIACH NPUHAZIEX-
HOCTb amcka (ctonbubl «fpynna» 1 «V—DEV») u ctatyc He cmeHuncsa Ha FREE n FREE—DISK

Auncku 105



PykosopacTeo apMuHuctpatopa ASPOAUCK ENGINE AQ 460

OuncTKa 3aronoBKoB AHWCKOEB X

O4MCTKE 33roN0EKa QMCHE MOMET NPUBECTH K
NOTEPE ASHHLIX E AMCKOBOW FPYNNE, B KOTOPYD
EXOAMT BelBpaHHelid guck. MNoxanyicTta,
NoOATEEpAMTE AeWCTEME!

BribpaHHble grckM
35000cca2913eeTac

O4YMCTHA OUCKOE MOMET NPMEECTH K NOTEPE A3HHLIX B
rpynne:
ROO

L] O4ncTUTE NPUHYAWUTENLHOD

MNoareepauTh

‘ Otmena

TECTMPOBaHMe AUCKOB

Mo3Bonset 3anycTutb S.M.A.R.T. TECT LN NOUCKA CKPbITbIX OWMOOK:
e KOpOTKMii: o 10 MUHYT

* MOJIHbIM: HECKOJIbKO YacoB
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|

TecTupoBaTe gUCKK X

MNomanyicTa, BeiBepUTe TMN TECTUPOBaHMA WM NOATEEPAMTE HA4aN0 TecTa. TecT MOMET 3aHATh
() npogonmuTensHoe BpemA. PeaynkTaT TecTa ByaeT 3anMcaH B CUCTEMHEIA sypHan. Takre peaynsTaThl
nocnegHyux TECTOE MOMHO NOCMOTPETE B oKHE “MoKa3aTe MHdopMauMi”’ Ha JuMCcKe.

TecTMpoBaHWe YCTPORCTE € MAEHTUgMKaTOpaMm
35000ccaZ913eeTac

Tun TeCTUpOBaHMA *

|Icz:r<r|c onuMaAmMm ~ ]

HopoTrUK

I NHHHBIA

OTmeHa

[LerictBne «OCcTaHOBUTb TECTUPOBAHME» — OCTaHaBnmBaeT S.M.A.R.T. TectupoBaHue gucka.

© Npumeyanne

Mocne 3aBepLieHUs TECTUPOBAHMUS OMCK, paHEE MOMEYEHHbIM KaK HEWCMPABHbIM, MOXET BEPHYTbCS K COCTOSHUIO
«FREE», nockonbky 06HOBATCS AaHHHble S.M.A.R.T. n ByayT yoaneHbl N0XHble cooblieHns 06 owmnbkax.

RDG

RDG (RAID Distributed Group) — 310 rpynna BupTyanbHbIx ycTpoiicTs (V—DEV), coctoawmx 13 GusnMyeckmx Anckos, 06b-
€AMHEHHbIX COrNacHo onpeaeneHHoMy wabnoHy u Tuny RAID.

OTtnuumTenbHbiMM ocobeHHocTsMu peanusauun RAID RDG B cuctemax AERODISK aengtoTcs:

 Mcnonb3oBaHue nocnefoBaTesbHO 06beauHEHHbIX BUPTYabHbIX YCTPOMCTB, 33 CYET YEro KOMMYEeCTBO AUCKOB B
rpynnax He orpaHU4YeHo

» BHe 3aBucMMOCTU OT 06bEMA TOMA UM (aIOBOM CUCTEMbI BCE AUCKM B FPyMne y4yacTBYHOT B BBOAE —BbIBOAE A4
[aHHOro ToMa nnu GannoBom CUCTEMbI

 [lucku ropsyent 3aMeHbl SBASOTCA MobanbHbiMK. 1N rpynnbl MOXHO BK/OYUTL UK BbIK/IOYUTD UCMONb30BAHUE
OMCKOB rnobanbHOM ropsivein 3ameHbl

« Jlio6as rpynna MoxeT 6bITb Kak r’MBpUAHONM, Tak M CTaHAAPTHOM

bonee noppobHas nHdopMaumsa o ctpyktype RDG, a Takke pekoMeHZaumu no Bbibopy ypoBHel RAID npuBeneHbl B
LLOKYMeHTax:

e PekoMeHpaumnu no opraHusaumm rpynn xpaHeHus aanHbix B CXO ASPOOMCK ENGINE
¢ Jlyywne npakTMKn No Npomn3BOaMTENbHOCTU CUCTEMbI XpaHeHuMs gdaHHbix ADPOOMCK ENGINE
MeHto «<RDG» copepXuT cnepyroime BKAAOKK:

e [pynnel — paborta c rpynnamu RDG
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PykoBoacTeo agpMuHucTpatopa ASPOAUCK ENGINE AQ 460
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 Jlozuyeckue moma — paboTta ¢ 6104YHbIMK yCTpocTBaMM Ha RDG
e MeHo8eHHbIE CHUMKU — paboTa C MTHOBEHHbIMM CHMMKAMM Ha YCTPOMCTBax XxpaHeHus B RDG

. /'pynnb/ KOHCUCMEHMHOCMU C843AHHbIX K/IOHO8 — pa60Ta C rpynnaMu KOHCUCTEHTHOCTU ONA LUN B RDG
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fpynnol

MeHto «lpynnbl» COAEPXUT CNeayroLLyio MHOpMaLMIO:

ol )
RDCG (Raid Distributed Group) 18} Nomowys no wacTpoiike
Mpynnst Noruyeckue Toma MrHOBeHHbIe CHUMKM pynnbl KOHCUCTEHTHOCTH CBA3AHHBIX KNOHOB
+ Cozare | | @ Monuruka nepecrpoens S Cmennrs snagentua O Bewmounts | | @ Nposeprs guckn ann astozamen W Yaanure
) | Koawecteoctpok10v | Konowkn ~ | 06HOBUTE
Fpynna Tun 3awmTe! Cocronmme Crarye WaBnox ~  Ofuem Aeaynnusaumn Crpywrypa Mepecpoenne Bnaneneu
. [lnckoe: 4 -
Duzmueckn saHATo: 16531 KiB Craryc: 3asepweno
n 09 cmes 0 MpouexT: 1009
Noruuecku 3ansTo: 0% %
ROD ®RDG-50 v ° CranpapTHbit @ Buikn Chumkos: 0 ] ENGINE-O

Cao6oano: 51.86 GiB Cropocrs: OM/s
A ®aiin. cvcrem: 0 R
Pasmep: 51.86 GiB s Bpemn 40 okokuarus: OhOm
V- v

* WUmsa rpynnbl — Mg B popmate RXX, rae XX Homep rpynnbl, BbIOpaHHbIA NpU CO34aHUK
e Tun 3awmtbl — ypoBeHb RAID
« CocTosiHMe — COCTOSIHME rpynnbl: BKAOYeHa (Bk.), BbikntoyeHa (Bbikn.)
» Craryc:
- Pa6otaet — rpynna nonHocTtbio paboTocnocobHa, AaHHbIE AOCTYMHbI

- «[erpapmpoBaHa» — rpynna paboTocnocobHa, AaHHble JOCTYMHbl, HO KAK MUHUMYM OJMH U3 LMUCKOB Fpynmbl
NMOBPEXAEH WK OTCYTCTBYET

- HeuncnpaBHa — rpynna HepaboTocnocobHa, AaHHble yTepsiHbI, MOBPEXAEHO WAM OTCYTCTBYET Heobxoanmoe
KOJIM4eCTBO AMCKOB AN paboTbl RDG

e Wa6noH — nnaH NpoM3BOAMTENBHOCTY:
- CraHpapTHbIi — B rpynmne ToAbKO OAHOTUMHbIe Ancku: HDD nnn SSD

- BbicTpbii — B rpynne ucnonb3ytorcs SSD amcku ana SSD—RW kawa m/unu Online—tiering. SSD k3w un
Online—tiering MOXHO coBMeLaTb B pamkax ogHol RDG

» 06BLEM - napaMeTpbl EMKOCTU AMCKOBOM rpynnbl:

®dusnuecku 3aHaTo — peasibHO 3aHATOE NPOCTPAHCTBO Ha OMCKOBOM rpynne

Jlornuecku 3aHATO — NIOrMYECKM aApeCcoOBaAHHOE NPOCTPAHCTBO C YYETOM TOHKMX LUN —0B M TOHKMX arinoBbIxX
pecypcoB

CBo6oaHO — peanbHoe cBOBOLHOE MECTO Ha AMCKOBOW rpynne

Pasmep — 06bEM AMCKOBOM rpynnbl
o [epynaukauus — BK/OYEHA MU BbIKNOYEHA AeAYNIMKALMS Ha rpynny
o CTpyKTypa — CTpPYKTypa AWCKOBOM rpynnbl:

- JuckoB — BCEro AMCKOB B rpynne

ToMOB — KONIMYECTBO 610YHbIX yCTpOﬁCTB B rpynne

CHMMKOB — KO/JIM4YeCTBO MIHOBEHHbIX CHUMKOB B rpynne

MaitnoBbIX cUCTEM — KONMYECTBO (GaiNOBbIX CUCTEM B rpynne
- V-DEV — Konu4ecTBO BUPTYasbHbIX YCTPOMCTB B rpynne

« Mepectpoenne — nHdopmMaLMs 0 NpoLecce NepecTpoeHUs rpynnbl B C/Ty4ae 3aMeHbl BbllWeALWEro U3 CTPos AMCKa:
- Craryc — oTtobpaxkaeTcs 3aBEepLUIEHO MM HET NepPecTpoeHue rpynmbl
- MMpoueHT — oTO6paxKaeTcs NPOLEHT BbINOJHEHUS NEPECTPOEHMS TPYNMbl

- CKOpOCTb — OTOGPAXAETCS CKOPOCTb NEPECTPOEHMS TPYNMbl
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- Bpems n0 oKOHUaHMA — OTOGpaXKaeTcs BpeMs L0 OKOHYaHMS NMepecTpoeHMs rpynnbi

* Bnapeneu, — Tekywuit KOHTpONNEp, 33 KOTOPbIM 3aKpenaeHa rpynna

p
© Npumeuanne

* [pu co3paHmn RDG nokasblBaeTcs NOHbIM 06beM CO34aBaEMON rPynMbl C YYETOM OUCKOB YETHOCTU

* [ocne co3panus rpynnel ang 6nouHbix ycrpoicts (LUN) u dannosbix cuctem (NFS, CIFS) noctynHo ~90-97%
obuien n3HavyanbHOM EMKOCTU (3aBMCUT OT pasmepa rpynnbl), Tak kak ~3-10% cuctema aBToMaTnyecku pesep-
BMPYET NOA CUCTEMHbIE HYXAbl (METaLAHHbIE)

* [p1 3TOM alMMHUCTPATOP CUCTEMbI MOXET CO34aTh IOFMYECKME TOMA Ha BECb 06BLEM JMCKOBOW rPynMbl — CUCTe-
Ma eMy 3TO MO3BONMWT caenaTb. Ho Npu 3anofHEHWUU NOTMYECKMX TOMOB [aHHbIMM, BO3MOXHA CUTyaLMs, KOraa
Ha AMCKOBOW rpynmne He oCcTaHeTca cBo6OAHOro MecTa noj MeTaflaHHble

» B TakoM ciyyae cucteMa 3ab6N10KUMPYET BBOA —BbIBOA, YTOObI COXPAHUTL AAHHbIE HA JIOTMYECKMX TOMAX

» [1ng BO306HOBNEHUS BBOAA—BbIBOAA NoTpebyetcs nnbo f06aBUTb HOBbIE OUCKM B AUCKOBYHO rpynny (MUHM-
ManbHOE KOMIMYECTBO AUCKOB 4151 A0OaBAEHUS PaBHO KONMYECTBY AUCKOB B ogHoM V—DEV rpynnbl), in6o yaa-
JIUTb OAMH UJIM HECKOJIbKO JIOTMYECKMX TOMOB 3a6/10KMPOBAHHOI AMCKOBOM rpynnbi

Co3paHue

[nsa cozpanusa rpynnbl RDG BbINONHWTE cneaytolme AencTBuS:

MepenauTe B MeHI0: «TloncucTeMa xpaHeHus >> RDG >> Tpymmer» M HAXMUTE «Co3paTh» B IEBOM BEPXHEM Yr/y OKHA

[ cucremsan navens RDG (Raid Distributed Group)

@ CeteBrle MHTEpdEACHl '
| Mpynnwi Norvyeckwe Toma
BnouHbiiR gocTyn w

r Coapats ;’ NonWTHUKEa NepecTpoeHMUA
@ MNogcucTema xpaHeHMAa ~
* OHcHM
Mpynna Tvn FAWKMTEHI Cocm
= RDG
= DDP ROO ¥ RDG-50 v

 — =
o Painoekle CUCTEMEI b
-

B OTKPbIBLIEMCA OKHE YKaXKMUTE:
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Co3gaHne AMCKOBOM rpynnbi

AgT033MEHa CEOVHBIX AUCKOE
O Aeaynaukaumn

- O Crxatvie aanHbix

RAID-5/50

Anckn Buibpanusie auckn

Momek

Doctynusie ancku o) ST foctynusie aucki c aanubimi Packpuirs ace | Cupurs ace | Vaanums ece

Tun aucia O6nem Crarye Cnox S/N Tun guca O6rem Crarye Caor S/N

~  HDD VMware Virtual disk (1)

0 ~  RAID-5/50(3)

HDD 20GiB v

* HasBaHue auckoBoii rpynnbl. [10 ymonyaHuto BoibpaHo ROO

* Tun RAID (so3MoxHble Tunbl: RAID 1/10, RAID 5/50, RAID 6/60, RAID 6P/60P). Mo ymonuaHuto BbibpaH
RAID 1/10

- RAID 1/10: otcytcrByeT none «Crpykrypa RAID»

- RAID 5/50: kon—B0 g1cKoB A1 faHHbIX — OT 2 A0 16 (none «KonnMuecrBo AUCKOB AAHHBIX»), A5
yétHoctn 1 (none «KonuuyecTso AUCKOB YETHOCTU)

- RAID 6/60: kon—B0 AMCKOB ANs AaHHbIX — 0T 2 fo 16 (none «KonuuectBo AUCKOB AAHHBIXY), LS
yétHocTu 2 (none «KonuvecTBo AUCKOB YETHOCTUY)

- RAID 6P/60P: kon—B0 AMCKOB AN AaHHbIX — OT 5 go 16 (none «Konu4yecrso AUCKOB AaHHBIX»),
Ans yétHoctn 3 (none «Konuvectso AUCKOB YETHOCTHY)

B pa3zgene «JlononHuTeNbHbIe NApaMeTpbl» BbiOepuTe C MOMOLLbI YEKOOKCOB HEOOXOANMbIE HACTPOMKM:
« ABTo3amMeHa c60MHbIX AUCKOB (BKkn./BbiKn., N0 yMONYaHUIO BKJI.)
» Jepynaukaumsa (Bkn./Bbikn., no yMon4aHuio BbIK/.)

e Okatue paHHbIX (BKN./BbIK/., MO yMONYaHUIO BbIKA.)

B pazpene «ucku» BbibepUTe TpebyeMoe AN CO34aHMS TPYMnbl KOSMYECTBO AUCKOB M3 MEpPEYHst AOCTYMHbIX AUCKOB B
33aBMCMMOCTM OT BblBpaHHOM cTpyKTypbl RAID.

NHdopMaLmMa 0 4OCTYNHbIX ANCKAX NpeacTaBneHa B Tabnuue «[ocTynHbie AUCKU»:
e Tun aucka — HDD, SSD, NVME
» 06bEM aucka — 06bEM aucka (GiB)
» CraTtyc paucka — ucnpaBeH/HeucnpaseH
e Qrot — HOMep cnoTa B KOTOPbIN YCTAHOBEH AUCK
e S/N — cepuiHbIM HOMep XKECTKOro AMCKa

YTt0o6b1 006aBUTL AMCK B rpynny, B Tabnuue «[oCTynHble AUCKU» KIIMKHUTE B NH0OOOM MecTe CTPOKM C MHpOpMaLmel o
HEM. JobaBneHHbIN AMCK NepeMecTUTCs B NpaByto Tabnuuy «J[LocTynHble AUCKU € AaHHBIMUY.

Takxe focTyneH cnenyowmnin GyHKLMoHanN:

¢ OkHO «IMouck» — OCyLLEeCTBNAETCA NOUCK NO XapaKTeEPUCTUKAM XECTKOro Ancka
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 OkHo «Jo6aBuTb» — ocyLiecTBNsieTCs fo6aBneHne B rpynny yKasaHHOro B OKHe KOIMYeCTBa AMCKOB (BBeAMUTE Tpe-
H6yemoe KOMMYecTBO AMCKOB U HAXMUTE KHOMKY «[106aBUTb»)

» KHonka «[do6aButb V—DEV» — ocyuwectengetcs 3anonHeHue poctynHbix V—DEV guckamu (konuuvectso V—DEV
3aBMCUT OT BbIGpaHHOM cTpyKTypbl RAID)

* KHonku «PackpbiTb BCE/CKpbITb BCE» — PACKPbIBAET/CKPbIBAET COAEPXMMOE TabnuLbl C MHPOpMaLUMel 0 ANCKax

e B 1abnuue «ocTynHbie AUCKM C AAHHBIMUY» MOXHO yAanuUTb co3aaHHble V—DEV npu HaxaTnm Ha KHOMKY «YaanuTb
V—DEV», a TakxXe MOXHO yAanuTb Bce AoOaBeHHble AUCKM, HAXaB Ha KHOMKY YAanuTb Bce.

BblweykasaHHbIM QYHKUMOHAN JOCTyNeH Takxke B pasfenax «Oucku Online-tiering SSD» 1 «dUCKM KIWMPOBaAHUSY.
Mon Tabnuuen ykasaHa MHGOpMaLmMs 0 AOCTYNMHOM ANS L06aBNeHNS KONMYeCcTBe AUCKOB M MX 0O6bEME.

Echn pobaneHo HepoctaTouHoe Ana cospaHus V—DEV konuuectBo AuckoB, TO oToOpaxaeTcs npenynpexpeHue
«MMeroTCca HenonHbie rpynnbl». [1pu 3TOM KHoMKa «lMoaTBEpAUTL» HEAOCTYMHA.

[ins yckopeHus BBOAA/BbIBOAA MPYNMbl AOCTYMHbI CeAyoLme GyHKLUM:
e SSD-«k3w yteHune u 3anuck (SSD RW)
e SSD-K3LW yTeHWe 1 3anuCb U XpaHeHue MeTagaHHbix (SSD RW +MCACHE)
¢ Online-tiering (SSD Online-tiering)

SSD Online-tiering - 3T0 peXXuM XpaHeHWs AaHHbIX, KOTOPbIA NO3BOMISET NepeMeLlatb 610KU AaHHBIX MEXAY pa3finy-
HbIMW YPOBHAMM B 3aBMCMMOCTM OT HArpysku Ha HUX, NO3BONSS TEM CaMbIM pa3MeLLaTtb bonee «ropsune» AaHHble (T.e.
4acTo UCNOJIb3yeMble) Ha BbICTPbIX AMCKAX, @ bonee «xoNoaHbIE» AAHHbIE (T.€. peAKO MCNOJb3yeMble) HA MEANEHHbIX.

MepeMelLeHre BOKOB AaHHbBIX MEXY YPOBHAMM NPOUCXOAMT B OHNAMH —pexume. Ha SSD-cnoe Bceraa XpaHUTCS KOMus
faHHbix ¢ HDD - nmckoB, To ectb fobasnexne SSD-anckos B Online-tiering He nobaBnsieT 06uweit émkoct RDG-rpynne.

Ouckn ons Online-tiering Takke nobasnsioTcs Ha ypoBHe RDG-rpynnbl, nocne nobasnenus amckos B Online-tiering
rpynna MeHseT cTaTyc Ha «bbicTpas».

Haxxmute Ha paspen «Oucku Online-tiering SSD».
[obaBbTe Tpebyemoe KONMYECTBO AMCKOB, JOCTYMHbIX A1 UCNoNb3oBaHus dyHkumoHana «SSD Online—tiering.
MNpu nobaBneHunn gUMCKM aBToMaTMyecku rpynnupytotca B V—DEV:

~ [fluckm Online-tiering SSD

fincku BuibpanHbie Avcky

Mouck Q ‘ Moucex Q ‘
Tun aucka 06vem Cratyc Cnot S/N Twun aucka 06vem Cratyc Cnot S/N
> SSDSAMSUNG MZILT3TBHBLS/007 (2) +[lo6asuTs v-dev  [lo6asurs \ 0 | v~ RAID-1/10 (2) Yaanurs v-dev

SsSD 35TiB v a 35002538b7435d6c0

SSD 3.5TiB v 1 35002538b741968d0

Bceao duckos 2 Beezo duckos 2
O6wuii o6ném 7 TiB O6tyuii o6vém  7TiB

AocmyntHo 7TiB
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SSD-«k3w unm SSD-kaw + MCACHE nornyecku pasgenset RDG Ha 2 niaHa Nnpou3BOAUTENBHOCTH:

. CTaHAapTHbIﬁ — A€ UCnonb3yeTca oanH TUN ANCKOB U afanTauna COOTBETCTBEHHO BbIMOJIHAETCA TO/IbKO Ha YPOBHE
OﬂepaTMBHOﬁ naMAaTn U TONbKO ANA onepau,mﬁ YTeHuA

* BbICTpbIN - rae ucnonb3ykTcs SSD auckm ang kawmuposaHus u/mnam Online-tiering

© Npumeuanune

[naH Nnpon3BOAUTENBHOCTM HAa3HA4YaETCS aBTOMaTM4eCckn Ha ypoBHe RDG npu gobasneHmm SSD-anckos B rpynny m
npumeHsetcs ko BceMm LUN-aMm 1 dainosbiM cucteMam, pabotatowmm B gaHHon RDG, cpasy nocne pobasneHums.

[na peannzaumm GyHkumMoHana SSD—K3aw HaXMUTE Ha pa3gen «JAMCKU KILWMPOBAHUNAY:

I ~ [l1CKM K3LWMPOBaHUA

Anckn BeibpaHHbIe gUCKN

| Movcx Q ‘ ‘ Novex Q|

Rocrymse e ——
© [ucku RW kaw SSD

O [lucku RW kaw + MCACHE SSD

Tun aucka 06nem Cratyc Cnot S/N Tun aucka 06bem Cratyc Cnot S/IN
> SSDSAMSUNG MZILT3T8HBLS/007 (2) +fobasuTbv-dev  [floBasuTh 07 ~  RAID-1/10 (2) Yaanuts v-dev
SsD 3.5TiB s 4 35002538b7435d6c0
SsD 35TiB v 1 35002538h741968d0
Bcezo duckos 2 Bcezo duckos 2
O6wuti o6zém 7 TiB 06wuii o6xém T7TTiB

focmynHo 7TiB

BbibepuTe TMN K3WMPOBaHUS, BbIGpaB PafMOKHOMKY, PACroIOKEHHYIO PSAOM C COOTBETCTBYHOLWMM TUMOM:
e [Incku RW kaw SSD
e Nucku RW kaw + MCACHE SSD

B paMkax kaxzoro TMna LOCTyneH CBOW nepeyeHb AMCKOB (MpU UX Hanmumm B cucteme). Mpu pobaBneHmMn gucku aBTo-
MaTuyecku rpynnupytotcs B V—DEV.

Ecnm oMCKM € K3WeM OTCYTCTBYIOT, TO cucTeMa B 6ioke «[loCTynHble AUCKU» BbIBOAMT cooblieHne «HeT AaHHbIX ans
0TO6paXXKeHUs».

CozpaHue rpynnbl RDG ocylecTBnseTcs ToNbKO Nocsie NOATBEPXAEHUS OEUCTBMS B MOAANIbHOM OKHE MYTEM HaxaTus
KHoMku «MoaTBEepAUTbY, HOBas 3aNUCh AOIKHA NOABUTLCS B Tabnuue Ha Bknaake «fpynnbiy.
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Hencreua

[lns BbINONHEHMS AeNCTBUIA C co3aaHHOM rpynnoit RDG BbibepuTe HY>XXHOE B BEPXHEM MEHIO UJIU HAXXMUTE NPaBOM KHOM-
KOW MbILLUK MO CTPOKe € nHdOpMaLMen 0 rpynne 1 B BbINaLAOLLEM MEHIO BbIGepUTe HYXKHOE AeiCTBuME:

RDG (Raid Distributed Group)

r=en) "
|2t MoMoLLE No HacTpoiike

| Mpynnsi Noruyeckue Toma MrHoBeHHbIe CHUMKW Mpynnkl KOHCUCTEHTHOCTI CBA3AHHLIX KNOHOB

+ Cosnate | | @ Nonuruka nepectpoerna | | Bg Cmewnts snagensua ® Bowniounts | | B Nposeputs aucki ana asTosamers W Vaanuts

) | HKonuuecteoctpok10~ | Konowku v < 0BHOBUTL

Tpynna Tun aumTe Cocrosmue Craryc WaBnox 06vem Aepynnukauun Crpyirypa Mepecrpoerme Bnageney

) vcxos:3
Quzmecku 3amaTo: 1568 51 KiB Crayc: 3azepuieno
p o Towos:0 . s
OrHU4eCcKn 3aHATO: o OLEHT: %
ROO #RDG-50 s : @ Buin Chmmros: 0 a0 ENGINE-0
BuGpana:1 CaobogHo: 3455 GiB ! CropocTs: OM/s
; Gaitn. cucrem: 0
Pasmep: 34.55 GiB i Bpema Ao okoHvaHuA: OhOm

£ Cmennts anapensua

3anucu c 1 no1ua 1 sanucei ) BrmouuTs al

O BukmounTs
@ Nposepurt auckn ann asTosamens
D Ho

B Voanums

o CmeHa snadensya

o BkioyeHue/BbIK04YeHUE

Hopmanuszayus

e YoaneHue

Jlucku 019 asmo3ameHsl

CMeHa Bnagenbua

HEPEKHPO‘-IGHME RDG MeXAay KOHTponnepaMun cnenyeT BbiNOMHATD B CieAyWwnux cnyvaax:

« [1n paBHOMEpPHOro pacnpeaeneHus Harpysku Mexxay pasnnyHbiMu KoHTponnepamu. CX[], He pacnpenensieT rpynmbi
MeXay KOHTpO/iepaMu B aBTOMaTUYECKOM peXMUME

 [1n5 BbINONHEHNS 0GHOBNEHUS KOHTPONEpOB (0OHOBASEMDIV KOHTpONNep cnegyeT ocBob6oautb o1 RDG, ecnm Takas
pekoMeHAaLmMs ecTb B ONMMCaHUM NaTya)

¢ [1ns BbINOAHEHMS TEX UK UHBIX pa60T Ha KOHTpoJiepe, KOTopble MOryT npnuBecT K OCTaHOBKEe BBOAA—BbIBOAA

* [pu 06HApYXXEHUM APYrMX HELUTATHBIX CUTyaLMid, KOTOPbIe MOTYT NPUBECTU K OCTAHOBKE BBOAA —BbIBOAA

© nNpumeuanue

MNepekntoyeHne BbI30OBET KPAaTKOBPEMEHHYO 3aMOPO3KY BBOAA/BbIBOAA, B 60MbWMHCTBE ClydaeB Ha pabote OC cep-
BEPOB 3TO He CKa3blBaeTcs

Y1066l CMEHUTL BRALENbLA rpynmbl, BbibepuTe aeiicTBue «CMeHUTb Bnagenbua» B BEPXHEM MEHIO UK HAXMUTE NpaBoi
KHOMKOW MbIlWK NO CTPOKEe C MHMOPMaLMei 0 rpynne U B BbiNafaloLWeM MeHo Bbibepute «CMeHUTb BRagenbuay. lpu
HaXaTUM MPOUCXOAMUT OTKPbITUE MOAANIBHOIO OKHA:
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CmenuTh BRagensua rpynnsi: ROD X

[@ Ha BpeMA CMEHEI Bnaaensla BCe onepauyi EE0A2-BLIEOOD El'_l,l',ﬂ,f,l'T ZdMOpOHEHBI ]

NMoaTeEepaMTE CMeHy Bnaaenksla.

OTmeHa MNoaTeepauTh

HaxmuTe «MoaTBepauTb».

© MNpumeuanne

MNpu nepekntoyeHnn RDG Ha coceaHmit KOHTpOANEp BMeCTe C rpynnoi NepekioyatoTcs BCe YCTPOMCTBA, HaXoasLwmecs
Ha 3ToM rpynne: 6noyHble ycrpoicTtea (LUN) u dannosbie cuctemol (NFS, CIFS), a Tak xe VIP, koTopble cBSi3aHbl € 3TOM
RDG.

BknioueHue/BbiKnoueHHue

Y1obbl BKIOUMTL/BbIKNHOUMTE RDG rpynny, Boibepute aeiictene «Bkawuutb» unn «BbIKNOUUTb» B BEPXHEM MEHI UK
HaXXMUTe NMPaBOM KHOMKOW MbIWKM NO CTPOKe C MHOPMAaLMEN O rpynne 1 B BbiNaLaloWweM MeHHo Bbibepute «BkaounTby
unun «BeikaluMTb. [py HAXKATUM NPOUCXOAUT OTKPLITUE MOAANBHOIO OKHa:

BeiknwunuTte rpynny: RO0O X

MNosanyicTa, NnoaATBEpAXTE CMEHY CTaTyCa

OTmeHa NMogrBEepauThL

[ns BbINOIHEHUS AENCTBUS HAXMUTE «nOATBepAMTb».

Hopmanusauus

Mpw annapatHbix c6osax RDG (Hanpumep, BbIXOA U3 CTPOS AMCKOB) CTaTyC U3MeHseTCsa Ha «[lerpaaupoBaHax. [pynna B
3TOM cTaTyce paboTocnoco6Ha, faHHble JOCTYMHbI, HO KAK MMHUMYM OAMH U3 UCKOB NOBPEXAEH UMM OTCYTCTBYET.

MHoroa nocne BocctaHoBneHust guckos B RDG CTatyc «,D,erpa.qupOBaHa» MOXET HE U3MEHUTbLCA (HaanMep, npu coxpa-
HUBLUUXCA Ha ANCKaxX NPOrpaMMHbIX UK annapaTHbIX 0LLIl/I6KaX).

Ecnv Bbl yBEpEHDI, YTO, HECMOTPSA Ha cTaTyC «erpaampoBaHay», Nnpobiema pelleHa (HanpuMmep, olWnbKM 6onbLe He KONST-
€S M UX MOXHO COpOCKTD), TO CTATyC rpynmbl MOXHO HOPMaNM30BaTb BPYYHYH. [1ns 3T0ro BoibepuTe AeicTBMUE M3 CIMCKA
[eNCTBUIA B BEPXHEM MEHIO UM HAXKMUTE MPaBOM KHOMKOM MbILWM MO CTPOKE rpynnbl CO CTaTycoMm «[erpaaupoBaHa» 1 B
BbINagatoLlemM MeHto Bbibepute HopmanusoBatb. [1py HaXaTMM NPOUCXOLAMT OTKPbITUE MOAANBHOIO OKHA, B KOTOPOM A5
HOpManu3saumu ctatyca HeobxoaMMOo NOATBEPAUTL AENCTBUE.
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Mocne 3Toro B KosIoHKe «CraTyc» B BbIOGpaHHOW rpynne fo/kKHa 0ToBpaXkaTbCsl MMKTOrpaMma B BUAE KPY)XKOUKA C 3eIeHOM
LLBETOBOMN UHAMKALIMEN.

YnaneHue

MNepen yoanennem RDG ybenmtecs, 4to:
* [laHHble, XPaHSLLMECS Ha rpynmne, 60Nblue He HYXHbI

* yaaneHbl UM OTKNOYeHbl Bce 06beKTbl, Bxoasawne B RDG (LUN-bI, dhaiinoBble cMcTeMbl, MTHOBEHHbIE CHUMKM,
IP—pecypchbl, npaBuna penankauuu)

Y0661 yaanute RDG rpynny, Bbibepute gencteue «YoanuTb» B BEPXHEM MEHIO MM HAXXMUTE NMPaBOM KHOMKOM MbIlWKW MO

CTpOKe C MHdOPpMaLMel O Fpynne v B BbiNALAIOLWEM MeHIO BbibepuTe «YaanuTb». [py HaXaTUM NPOUCXOAMUT OTKPbITUE
MOJa/IbHOrO OKHa:

VYaanuTte rpynny: ROO X

MorxanyidcTa, NoATEEpAWTE Ya4aNEeHHEe rpynnb!

Ha rpynne oTcyTcTEYHOT GainoBLIE CUCTEMBI KM
NOrHYecKHe Toma.

Otmena MNoaTeepauTh

YnaneHue rpynnbl OCYWECTBUTCA TONTbKO NOC/NE NOATBEPXAEHUA OeNCTBMS B MOLANbHOM OKHe.

Ecnu Ha rpynne co3aaHbl $aiinoBble CUCTEMBI UK TOTMYECKME TOMA, TO NPU YAANEHUM FPYMNbl CUCTEMA BbIBOAMT Npeny-
npexgatouiee coobweHune. Ans yganeHus rpynnol Tpebyetca 160 BpyYHYHO yaanuTb 06beKTbl HA rpynne, 1Mbo NpucyT-

CTBYET BO3MOXHOCTb Npu Bbibope Yekbokca «YaanuTb NPUHYAMTENBHO BMECTE C FPYNMOi» aBTOMaTUYECKW YAanuTh BCe
06beKTbl Ha rpynne.
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VYaanute rpynny: ROO X

Ha rpynne npucyTCTeyioT Gainoeble CHCTEMBI MK
. Noruyeckue Toma. Bel MmomeTe BepHYTLCA 1

YASAWTE UX EPYHHYID WM YA3WTh

MNPUHYLWMTENEHO BMECTE C FpYNNoA.

dainoBEble CHCTEMBI MKW NOFMYECKUE TOMA, KOTOPbIE
6yaoyT vaaneHsl EMecTe c rpynnoid ROO:

Lun

B VYoanuTs NpUHYAWUTENLHO BMECTe C rpynnoid

MoaTrBEepauThL

‘ Otmena

Oucku ana aBTo3aMeHbl

YTo6bl NpoBEpUTb Hanuumne CBOBOAHBIX LMCKOB s aBTO3aMeHbI, BbiGepuTe «MpoBepbTe AUCKM ANS aBTO3aMeHbI» B
BEPXHEM MEHIO WM HAaXMUTE MPABOM KHOMKOM MbIWKM NO CTPOKE C MHGbOPMaLMENR O rpynne U B BbiNAAAIOLWEM MEHIO
Bbi6epute «lpoBepbTe AMCKM AN aBTO3aMeHbl». [Py HAXATUM NMPOUCXOAMT OTKPbITUE MOAAIbHOTO OKHa:
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"FIIJBEPI"ITb Hann4yve gUCKOE ANA aBTO3aMEHbI X

MapameTpsl QUCKOE B rpynne

CHOPOCTL BpaLY,. WNWHAENA Pazmep aucka

HeuzeecTHo 21474836480

Pazmep dmauueckoro bnoka Pazmep norvueckoro 6noka
512 512

Ceo6ogHble AMCKM, COENAAAIOLME N0 NAapameTpam

HDD HDD 36000c297c6c0cbd1fbassdbfaic786cc  HDD
36000c29b45628da79befeb5fB92d36ce 20 20 GIB VMware Virtual disk 36000c2952beealefabaq47dbbcb95cad
GiB VMware Virtual disk 20 GiB VMware Virtual disk

HDD HDD HDD
36000c293d61400e7ad1e08746c43d798 36000c2537294a935893b5357a090823ch 36000c29222218091526cbad31a076c1b 20
20 GiB VMware Virtual disk 20 GiB VMware Virtual disk GiB VMware Virtual disk

HDD

36000c291ded46ad0b838597e1chS1deba 20
GiB VMware Virtual disk

Ceo6ogHble UCKKU, HE COENaAaloLWWE No NapaMmeTpam

He HaigeHk! JHUCKK

Monutuka nepecrpoenus

Monutuku nepectpoeHns RDG—rpynnbl No3BOASOT aAMUHUCTPATOPY BPYUHYHO YCTAHABAMBATL MPUOPUTET NEPECTPOEHMS
onsa scex RDG—rpynn B cucteme u/unu 3agaBaTb BPEMEHHbIE MHTEPBAbl AN1F KKA0M NOAUTUKM B OTAENBHOCTH.
CywecrsyeT 3 nonuTuku nepectpoenuns RDG rpynn:

. npOMBBOAMTEJIbHOCTb — NPUOPUTET OTAAETCA onepauuam BBOAA/BbIBOAA, nepecTtpoeHne 3Ha4ynTenbHO Aonblle, HO
BIMSAHUE HA XOCTbl MMHUMAlIbHOE

« MepecTpoeHne — NPUMOPUTET OTAAETCA OMNEPALMAM MO BOCCTAHOBNEHUIO YETHOCTH, NEPECTPOEHME MPOUCXOLMT 3HA-
ynTeNbHO BbICTPEE, HO MPOUCXOAMT CUIbHOE BO3AENCTBME HA ONEepaLMy BBOAA/BbIBOAA HA XOCTaX

o OnTMManbHaa — C6aNlaHCMPOBAHHbIN PEXMM NEPECTPOEHMSA (MO YMOMYAHMIO), BIIMSAHWE HA XOCTbl HEGONbLLIOE, Bpe-
M$i NEPECTPOEHNS CpeaHee

[ns nepectpoeHns nospexaeHHbix RDG rpynn HaxkMuTe B BepXHEM MeHI0 Ha KHOMKY «Monutuka nepectpoeHus», nocne
3TOro NPOMCXOAUT OTKPbITUE MOAANbHOIO OKHa:
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MonuTUKa NnepecTpoeHus X

BriBepMTe enaemy NonMTUKY NepecTPOeHMA.

MonuTHKa NepecTpoeHWA ONPEENaET, CKONLKO PECYPCOS CUCTEMEI BELIAENATE HA NEPECTPOEHWE NOBPEHAEHHLIX
® OMCKOBBIX

rpynn. Bel6op NOAMTUKW HE EAWAET Ha NPOM3E0AUTENLHOCTE B WTATHOM PEMME PaboTel M PErYAUPYET TONBKD

NoEEAeHHe

Npu NEPECTPOEHWK AMCHOBOM rPyNnkl. TAK¥E, BOIMOMHO HACTPOWUTE PACNMCIHUE MEPECTPOEHWA EPYHHYHD.

OnTumansHan Mpov3BoAUTENBHOCTL Mepecrpoexue
BanaHc mexay CHOPOCTLID MNpUOpPUTET 3ANKCK 3HHBIX BO MpropwuTeT NnepecTpoeHA
MNEPECTPOEHWA M CKOPOCTLIO EPEMA NEpecTpoeHWA (MegneHHoe NOEPEXASHHONA Fpy NNk
3aMMcK nepecTpoeHue) (meanexHan
NPOMIE0AUTENLHOCTE)

YK33aThL pACNMCaHUE NEPECTROEHKUA BPYUHYID

OTmeHa MopTEEpAUTL

B oTkpbiBLIEMCS MOLANIbLHOM OKHe BblbepuTte Tpebyemyro NOANTUKY NepecTpoeHms NyTEM BKIIKOUEHNUS Yekbokca.

Takke yKaxxuTe pacrnucaHue nepectpoeHus BpyyHyto. [1ns atoro nepekntounte Tymbnep «YkasaTb pacnucaHue nepecrpo-
€HMS BPYYHYIO», MOC/E YETO B MOAANIbHOM OKHE 0TOOpaXaeTcsl BpeMeHHas WKana Ans YCTaHOBKM BPEMEHHbIX MHTEPBA-
NoB.

Ecnu BbIGpaH MHTepBan, paBHblt MeHee 1 cyTKaM, TO CMCTEMa BbIBOAMT CO0bLLEHME: «B cymMe MHTepBanbl AOMKHbI CO-
cTaBnATb 1 cyTku».,

Haxxmute «MoateepauTb».

© Npumeuanne

e MoxHO BblbpaTb unu ofHy nonutuky («OnTuManbHas», «[pousBoauTenbHOCTbY, «lepecTpoeHue»), unu Bce
Tpu

e [lBe NOAUTUKM U3 TpeX, HanpuMmep, «OnTuManbHaa» u <<I1pou3Bkoreanocrb», Bbl6paTb HeNb34
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Jlormyeckue Toma

RDG—LUN — 3710 67104HO€ YCTPOMCTBO XpaHEHUS AaHHbIX, KoTopoe BxoamT B RDG n npegoctaBnsieTcs KOHEYHOMY XO-
cTy/cepsepy no npotokonam FC unu iSCSI.

Ha cTpaHuue «llogcucTema xparenus >> RDG >> Jlormyeckue TOMay B TabNIMYHOM BUAE NpeacTaBieHa MHbopMaLms
0 BCEX CO3AaHHbIX NOrMyeckmx Tomax Ha RDG—rpynne:

RDG (Raid Distributed Group) 1B Nomou no Hactpoike

Mpynnei Jloruueckure Toma MrHoBeHHsIe CHUMKN Mpynmnsl KOHCUCTEHTHOCTH CBA3AHHBIX KNOHOB

+ Cozgate

k. ) | HKomvuecteoctpox10v | Konowku v Q6HoBNTE

Tom NcenpoHam Tun 06nem Toma Bnox Deaynavkauus Cwatue IpeKTUBHOCTL CHATHA [NlaTa coapanus Bnageney Qos

RO1/Lun1 Lunl ancTeii

RO1/Lun2_1 Lun2_1

RO1/Lun3 Lun3 OHKMA

32 KiB ® Buikn. ® Boikn 1.00 04.02.2613:12:21 ENGINE-O

Toncreii 32 KiB v Bra, ¥ Bk, 100 04.02.2615:07:12 ENGINE-0

16 KiB ® Buikn, ® Buikn 1.00 04.02.2615:07:57 ENGINE-0

Tom — rpynna v UMs 0rMYecKoro ToMa
MceBAOHUM — 334aHHOE NONb30BaTENEM MMS JIOTMYECKOrO TOMa
Tun — pexuM BbiaeneHus npocrpaHcTea ansa RDG—LUN:

- ToHkuit — LUN 3anonHseTcs no GakTy NosBNAeHUS faHHbIX HA HEM, Heucnonblyemoe LUN—oM npoctpakn-
CTBO MOXET ObITb 334€MCTBOBAHO ANS Apyrux uenei. Pasmep ToHkoro LUN MOXHO TONIbKO yBENMUMBATD

- Tonctbii — LUN pesepsupyet cpasy 100% BbiaeneHHOro npocTpaHcTea, Heucnonbsyemoe LUN—om me-
CTO He MOXeT bbITb 3aeMCTBOBaHO Ans Apyrux uenei. Pazmep Tonctoro LUN MOXHO TONbKO yBENMYMBATL

06bém ToMa:
- 3aHATO — peanbHbIi 06BEM 3aHATOr0 NPOCTPAHCTBA

- Pa3mep — noruueckuit 06ém ToMa. [1ns ToHkoro ToMa (THIN) ucnonb3yercs Markas pesepBaL s EMKOCTH,
ons toncroro Toma (FAT) ncnonbsyetca XEcTkas pesepsaLus EMKOCTH

bnok — pasmep 6noka nornyeckoro TomMa ot 4KB go 128KB. 3HaueHune no ymonyaHuio — 128KB
Depynnukauma — ctatyc gepynavkauuu: Bkn./Boikn.
OkaTtue — CTaTyC OKaTUs AaHHbIX: Bkn./Bbikn.

3¢ eKTUBHOCTb CKaTUA — CYMMapHbIii KO3DdULMEHT 3KOHOMMU OMCKOBOIO MPOCTPAHCTBA ANS AeAynanKauuu
W/Mnn oKatma

[ata cospanua — parta co3gaHus 10rMyeckoro Toma
Bnapeneu, — Tekywuin KOHTponnep, 3a KoTopbiM 3akpenneH LUN

00S — 3HayeHWs NapaMeTpoB KayecTBa 06CNyXKMBaHUS
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Co3paHue

Y0661 co3pate RDG—LUN, BbinonHuTe cnepytolime geicTeus:
1. OtkpoiiTe MeHto: «TlogcucTema xpaHerus >> RDG >> Jlormdeckue ToMa»

2. B neBOM BepxHeM yriy HaxmuTe KHonKy «Co3paarTb», MOC/E 3TOO MPOMCXOAUT OTKPbITUE MOAAIBHOTO OKHa:

Cozpatb TOM

AWcKoBanA rpynna * CeobogHoe mecTo rpynnb

| ROO ENGINE-0 33.55GiB  ~ | 33.55 GiB

WMman * 0O6ném *

| Lun2 |1 *||GB |
McespoHMm Pazmep Gnoka *

| Beeawte ncesgoHMm | | 64 KiB w
Hucno NorvyecHux Tomoe * WMToro vcnonszo0BaHO

1 ARL:

LegynauMHanmn [ C:waTue gaHHkI (] Touxuit Tom

Yreuue IOPS: Yrenue M/s:

| 1000 = 3nauenue = 300 000 | | 10 = 3nauenue =10 000 |
Januce I0PS: Januce M/s:

| 1000 = 3Havenwe = 300 000 | | 10 = 3HadeHre =10 000 |

NoaTeepauTh

B oTKpbIBLWIEMCS MOJANBHOM OKHE YKaXMTE:
¢ [unckosyto rpynny (06s3aTesibHO A1 3aMOAHEHUS)
¢ Nmsa nornueckoro ToMa (0653aTeNbHO AN 3aMONHEHUS)

» 06bEM lorMyeckoro ToMa (06s13aTeNbHO 419 3aM0NHEHUS)
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¢ EanHMLY u3MepeHus 06bEMa NOrMYeckoro Toma
« lceBpoHMM nornyeckoro ToMa (Heobg3aTeNbHO A9 3aNONHEHUS)
* Yucno nornmyecknx ToMoB (0693aTeNibHO 419 3aM0HEHUS, MO YyMonYaHuio 1)
¢ Pasmep 6noka noruyeckoro Toma (06s3aTenbHO A8 3aNONHEHMS)
Takxe Bbl MOXeTe yKa3aTb Clieayrolme HaCTPOMKHM:
e fepynnukaumsa (4ekb6okc Bkn./Bbikn.)
« Okartue paHHbIX (Yekbokc Bkn./Bbikn.)
¢ ToHkui1 ToM (4ekbokc Bkn./Bbikn.)
YkaxuTe napaMeTpbl KauecTBa 06C/yKMBaHWUS TOMa:

¢ Yrenune IOPS

* 3anuce IOPS

e YreHnne M/s

e 3anuco M/s

Ecnu B none BBOAA BBEAEHO Henonyctrumoe 3Ha4vyeHue, cucrteMa noacBeyYMBaEeT TakKME Nnonga KpaCHbIM U BbIBOAUT €006-
leHune co cnpaBquon MHd)OpMaLI,VIeVI O AdHHbIX, KOTOpbl€ MOTYT ObITb MCNOb30BAHbI.
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Auckoean rpynna *
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|

CeobogHoe mecTo rpynns

| ROOENGINE-03254GiB  ~ | 3254GiB

Wman * D6ném *

| Eeeagute MmA | | ] o ‘ TiB
Mone WA obAzaTensHD oA MNosanyicTa,

A3NOAHEHMA.

McerpoHMmM

YHaMUTE pa3mMep
MEHBbLLE
MMELLeroCA
ceobogHoro mecta
AWCKOBOM rpynnbl.

Pazmep 6noka *

‘ BeeauTe nceegoHum

| | 32kiB

Yucno norMyecKuy TOMoOR *

Wroro vcnonsz=oBaHo

‘ BeeauTe

“J 1TiB

Mone Yacno norvyecKkux TOMOE

obBAZaTeENLHD ANA 3anonHeHWA.

Nepynaukauma

Yrenue I0PS:

[ CxxaTtve gaHHLIX

YUreHue M/s:

(] ToHKMiA ToM

‘ 1000 = 3navuenne = 300 000

‘ ‘ 10 = 3nauenne =10 000

Januce 10PS:

3anuce M/s:

‘ 1000 = 3Havenune = 300 000

‘ ‘ 10 = 3HaueHre =10 000

Co3faHue nornyeckoro Toma OCYLLECTBNIAETCA TOJIbKO Nocne noaTsepXXaeHns [enCcTBMS B MOAANbHOM OKHe, HOBAs 3anucb
[OMIKHA NOSIBUTLCS B Tabnuue Ha BKAaake «Jlormueckue ToMan.
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Hencreua

YT06bI BbINOMHUTD AENCTBUS C CO3AaHHBIM TOMOM BblGEpPUTE LENCTBUE B BEPXHEM MEHIO UK HAXKMMUTE NPABOI KHOMKOW
MbILLIM MO CTPOKE C MHOpMaLMeid 0 TOME U B BbiNaLaloWEeM MEHIO BbIGEpPUTE HYXKHOE AeiCTBME.

id Distri e 5
RDG (Raid Distributed Group) (P8, Nomowk no HacTpolike
‘ prrlnh\ Noruyeckue Toma MrHOBEHHLIE CHUMKK I'pynnh\ KOHCUCTEHTHOCTH CBA3AHHbBIX KNOHOB ‘
| ) cosmars mrrosenswii cimon | | B Cosgare cuanwnon | | [0 Cospars cansanmmii knon | | & Mamenuts paamep | | #° Wamennrs ncesgorum | | @ Wamerums Qos
£ Murpuposars | \ B Vaanums
e —— =
( ) | Komuectsocrpok10~ | Konowku ¥ < 06HOBUTL
B Tom Mceaporim Tun O6nem Toma Bnok Denynnukauus Cwatne 3bbeKTUBHOCTL CHaTHR Dara coapanua Bnaneneu Qos

Urenve I0PS:Bes orpariuenmii

Pasmep: 1GiB 3anuce I0PS:Bes orpaHnuenuia

4 ROI/Lunt Finl L i 32KiB ® Buikn. ® Brikn. 1.00 04.02.26 131221 ENGINE-O
& o - T aupre: 2043 K68 ! s s Urenme M/s: Gea orpannuenuii
Buibpano:1 .
3anucs M/s: Bes orpanuuekuii
T vt oo Yrenme I0PS:Gez orpaHiuenmii
Paamep: 1GiB 3anuce I0PS: Bes orpannuennii
RO1/Lu N 32KiB v BrA. v Bkn. 1.00 04.02.2615:07:12 ENGINE-0 »
I0) Coanars cHanknow 3anaTo: 2043 KiB Yreune M/s: Be3 orpaHvueHnii
= 3anuces M/s: Be3 orpaHuyeHui
)| EEna e At A Yrenue I0PS:Bez orpaHryeHnit
Paamep: 1GiB 3anuck I0PS:Be3 orpaHruenmit
RO1/Lu & Vismenuts pazmep i 16 KiB ® Buikn, ® Buikn 1.00 04.02.2615:07:57 ENGINE-0 ? o
3auaTo: 20.43 KiB Yrenne M/s: Bes orpaHuueHmin
# WamenuTs ncesgonum 3anuces M/s: Be3 orpaHuueHuid
]
3anuck ¢ 1 no (alErenm(tes Al

& Cmennts Tvn wa “Toncruii
£ Murpuposats

W Yoanuts

Ypanutb ToM

© MNpumeuanne

Mepen yoanenmem LUN, ybenntech, 4to y LUN HET MrHOBEHHbIX CHUMKOB, CBSI3@HHbIX KIOHOB M NMPaBuU pennKaLmm.
B npotuBHOM cnyyae ynaneHue 6yaeT HEBO3MOXHO.

[lns ypaneHus norM4eckoro ToMa Bblbepute «YaanuTb» B BEPXHEM MEHIO UM HAXKMUTE NPABOM KHOMKOW MbILLM MO CTPOKE
C MHpOpMaLMel 0 TOME U B BbINaJAoLWEM MeHI0 BbibepuTe «YaanuTby. [py HaXXaTUM NPOUCXOAMUT OTKPbITUE MOLANbHOIO
OKHa «Yaanutb TOM»:

VaoanuTbh TOM X

MNomanyicTa, NOATEEPAWTE YOANEHWE CAEAYHILWK TOMOE:

RO/ Lun

B MNpuHyaWTEeNbHO yAANWUTE MannuHE TOMa?

Voanute

‘ OTmenHa
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Ecnun nornyeckuii Tom 6bia1 MCNONb30BAH A9 CO34aHMS MAMMUHIa, TO BPYYHYIO yaanmTe MannuHr nau Bbl6epMTe yekboKC

<(anHy.CIMTEJ1bHO YAQNIUTb MannUHr ToMa», KOTOprﬁ MO3BOJIUT aBTOMATUYECKUN 3TO CAENATb BMECTE C IOTMYECKMM TOMOM.

Haxxmute «MoateepauTb».

Co3paTtb MrHOBEHHbIN CHUMOK

© MNpumeuanne

MrHOBEHHbIM CHUMOK BCEra CO34aeTCs B TOW Xe rpynne

[ns co3paHmMa MrHOBEHHOTO CHMMKA TOMa BbibepuTe «Co3aaTb MFHOBEHHbIM CHUMOK» M3 CNWCKA AENCTBMIA B BEPXHEM
MEHIO UM HAXMUTE MPaBOM KHOMKOM MbIlM NO CTPOKe C MHPOpMaumMern 0 TOMe M B BbINALAIOWEM MeHIo BbibepuTe
«Co3paTb MrHOBEHHbIM CHUMOKY. [1py HAXKaTUKM NPOUCXOLUT OTKPbITME MOAANbHOIO OKHa:

CosgaTh MrHOBEHHbIA cHUMOK Toma: RO1/Lunl X

HD}HEIJ"I‘:.I"IT’ICTE!, noaTeepaouMTe CO3gaHKe MrHoBeHHONo CHHMMHKG.

OtmeHa MoareepauTb

Haxmute «MoaTBEpAUTBY.

Co3paTb CH3NK/OH

© Npumeuanne

e CH3NKNOH MOXHO CO34aTb B TY XK€ WM COCELHIOK TPYMMny, TaKMM 06pa3zoM MOXHO BbINMOAHUTb MUTPALMIO AaH-
HbIX Ha apyroi Tin RAID

» Co3paHue CH3NK/I0HA 3aHUMaeT BpeMA. Yem 6onblue (.JPMBVI‘-IECKM 3aHaTO MecTa Ha LUN—e, TeM pgonbuie 6y,u,eT
C030aBaTbCA CH3MKJ/IOH

o CH3MKNOH He 3aBucUT oT ucxogHoro LUN

[ns cozpaHms cHanknoHa Bbibepute «Co3paTb CHIMKAOHY M3 CNUCKA AENCTBUI B BEPXHEM MEHIO UM HAXKXMUTE MPABOM
KHOMKOW MbILLKX MO CTPOKe € MHdOpMaLMen 0 TOME 1 B BbiNadatoLleM MeHto BbibepuTe «Co3aaTb CHINKAOHY. [1py HaxaTum
NPOUCXOAMT OTKPbITUE MOJANIBHOMO OKHA:
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CozpaTtk cHanKnoH Toma: RO1/Lunl X

nm *

snap55

Ouckosan rpynna *

RO1 ENGINE-O0 101.17 GiB e

OTmeHa MNoaTEEpAUTL

B OTKpbIBWEMCS MOAANBHOM OKHE YKAXXMTE MMS CO34ABAaEMOr0 CH3MK/OHA, a TakXe BblbepuTe AMCKOBYH rpynny, Ha
KoTOpoM TpebyeTcs co34aTb CHIMKOH.

Haxxmute «MoateepauTb».

Co3patb CBSI3aHHbINM K/IOH

» (BS3aHHbIN KIOH CO343€eTCs B TOM e rpynne, 4to u ocHoBHoM LUN
» KnoH co3paercs MrHOBEHHO HE33BMCMMO OT peanbHo 3aHMMaemoro LUN—omMm o6béma
» KnoH 3aBucut ot ucxogHoro LUN—a, To ectb, ucxonHblii LUN Henb3s yaanutb, NoKa Ha HEM eCTb CBSI3aHHbIE KOHbI.

e [lp1 CO34aHMM KNOHA TaK XXe aBTOMATUYECKM Co3aaeTcs CBS3aHHbIM ¢ LUN—OM MCTOYHMKOM CH3MLWOT, KOTOPbIN
BUAEH Ha cTpaHuLe «IloncucTtemMa xpaHeHua >> RDG >> MruoBeHHbE CHUMKHU»

¢ (CBS3aHHbIM KNOH MOXHO Cpa3y ucnonb3oBaTb nNocne co3naHus. OH gBnseTcs aHaNoroM CH3MNWoTa AOO0CTYNHOIO U Ha
YTeHue, 1 Ha 3anncb

[lns co3paHus CBA3aHHOTO K/oHa Bblbepute «Co34aTh CBA3AHHBIN KNOH» M3 CMUCKA LEWCTBUMI B BEPXHEM MEHIO MU
HaXXMUTE NPaBOi KHOMKOW MbIWK NO CTpoKe C MHPOpMaumen o TOMe 1 B BbiMaJaoweM MeHio BbibepuTe «Co3patb cBS-
3aHHbI1 KNOH». [1pU HAXXATUKM NPOMUCXOLMT OTKPbITUE MOAANBHOIO OKHa:
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CozpaTk cBA3ZaHHbLIKM KNoH Toma: RO1/Lunl X

HMmn *

clonel

BHAMYATE

OTmeHa MNoaTeepanTh

B OTKPbIBLWEMCA MOAA/IbHOM OKHE YKaXXUT€ UMA CBA3AHHOIO K/1IOHA.

Ecnv nornyeckuii Tom 6611 co3aaH ¢ TMMOM «TONCTbINY, TO YeKOOKC «TOHKUI KNOH» [OSIKEH ObITb AOCTYNEH ANS BKIOYE-
HMS/BbIK/TIOYEHMS.

Haxxmute «MoaTeepauTb».
U3meHuTb pasmep
[ns n3aMeHeHus pazmepa IorMyeckoro Toma Boibepute «M3MeHUTb pasmep» M3 CNMCKa OENACTBUIA B BEPXHEM MEHIO Un

HaXMWUTE MpaBOW KHOMKOM MbIWM MO CTPOKE C MHPOPMaLMeEl O TOME U B BbiNafalolweM MeH Bbibepute «U3MeHUTb
pasmep». [pu HaxkaTUKM NPOUCXOLAMT OTKPbITUE MOAANbHOIO OKHa:
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MameHuTs pazmep

MaenTuduratop RDG Toma:
RO1/Lunl

Terywmi obbeEm Toma:
1GiB

PykoBoacTeo agpMuHucTpatopa ASPOAUCK ENGINE AQ 460

Trn Toma:
ToncThiiA

DocTynHbli 06BEM gMCHOBE:
112.64 GiB

Mcnone3yeTca B yoanéHHoOK
PEMAMHSLIMH:
Her

Hoewli o6kém: *

-~

2 GiB ~

o

‘ DTMEHa‘ MNoareepanTh

B oTkpbiBLWIEMCS MOJaNbHOM OKHe 0TOBpaXatloTCs cnepytoLmMe napaMeTpbl 10rMyeckoro Toma:
e UaeHtudukatop RDG Toma
e Tun ToMa
e Tekywmi 06LEM TOMa
e JlocTynHbIn 06bEM AMCKOB
« CgoiicTBO «Mcnonb3yeTcs B yAaNEHHON penanKauum»
YKaxuTe HOBbIM 06BEM NnOrmyeckoro ToMa B none «HoBbI 06LEM» 1 BbIGEPUTE HYXHYIO €AUHULY U3MEPEHUS EMKOCTU.

Haxmute «MoaTBEpAUTBY.
M3MeHUTb NceBAOHUM
[ns u3MeHeHMs NCceBAOHMMA JIOTMYECKOro ToMa BbibepuTe «M3MeHUTb NCEBAOHUM» U3 CMMCKA OENCTBUIA B BEPXHEM

MEHI0 UM HAXMUTE MpPaBOi KHOMKOW MbIlUM MO CTPOKE C MHGPOPMaLMei 0 TOME M B BbiNajaloLLEM MEHIO Bbibepute
«M3MeHUTb nceBAOHUM. [TpK HAXKATUM NPOUCXOAUT OTKPbITUE MOLALHOTO OKHA:
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NzmeHnTe nceegoHvm Toma: RO1/Lunl X

McesgoHMm *

Lun77 ]

lMNoaTBEpAUTL

B OTKPbIBLUEMCA MOAA/IbHOM OKHE YKaXXuUTte HOBbIN «[lceBAOHUMY.

| OtmeHa

Haxmute «MoaTBEpAUTDY.

U3meHuTb QOS

[nsa ykasaHua QoS (napameTpa KavyecTBa 06CnyKMBaHUS) N10rM4yeckoro ToMa Bblbepute «M3meHutb QoS» 13 cnucka pen-
CTBWIA B BEPXHEM MEHIO MW HAXXMUTE NPaBOM KHOMKOM MbILK MO CTpOKe C MHbOpMaL el 0 TOME 1 B BbiNagatoLLeM MeHIo
Bbibepute «M3meHnTb Q0S». [pU HAXKATUM MPOUCXOAUT OTKPLITUE MOAANIBHOTO OKHA:

MzmeHunTs 005 Toma: RO1/Lunl X
Yrenue IOPS: 3anuce IOPS:
1000 = 3nauenue = 300 000 1000 = 3uavendme = 300 000
Yrenue M/s: 3anuce M/s:
10 = 3navenune = 10 000 10 = 3navenme =10 000
‘ OTmeHa MoaTEEpAUTE

B oTKpbIBLIEMCA MOLaNbHOM OKHE LOCTYMHbI A/18 peaakTMpOBaHUa CleayoLue nons:
e Yrenus IOPS
e 3anucb IOPS
¢ YrteHne M/s
* 3anucb M/s

Haxmute «MoaTBEpAUTDY.
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CMeHUTb TMN Ha «ToncTblin»

[lns cMeHbl TNa ToMa Ha «ToncTblity» BbibepuTe «CMEHUTL TUN Ha «TONCTbIM»» U3 CNUCKA AEHCTBUIA B BEPXHEM MEHIO UK
HXMWUTE NPaBOW KHOMKOW MbILUK MO CTPOKE C MHPOPMaLMeit 0 TOMEe U B BbiNaAatoleM MeH BbibepuTe «CMeHUTb TMR
Ha «ToncTblit»». Npu HaxXaTUM NPOUCXOAMT OTKPLITUE MOAANBHOIO OKHA:

CmeHWTbL TMN ToMma Ha "ToncTeiid™: RO1/Lun3 X

I'Inmanyﬁna, noaTeepanTe CcMeHy Thina Tomad.

Otmena NoaTeepauTh

HaxmuTte «MoaTBepauTb».

Murpauus Toma

Murpaums ToMa no3BonseT «Ha neTy» murpupoBatb LUN mexay rpynnamu RDG. Mpu 3tom, ncxogHas rpynna ¢ LUN—om
u uenesag rpynna ¢ LUN—oMm gomkHbl 6bITb Ha pasHbiX KOHTponnepax. [1ns koppekTHoi Murpaumm 6e3 oCTaHOBKM BBO-
[3/BbIBOZA LOMKHbI ObITb HACTPOEHDI:

« pnsa FC: rpynnbl
 ana iSCSI: VIP, TapreTsbl v rpynmbi

Lns 3toro Bbibepute «MUrpupoBaTb» M3 CNUCKA OENACTBUIA B BEPXHEM MEHIO UM HAXMMUTE NPaBOM KHOMKOM MbIWK NO
CTpOKe C MHGOpMaLMelt 0 TOME 1 B BbINaAaoLWeM MeHI0 Bbibepute «MurpupoBatb». [1py HaxXaTum NpoMCxoauT OTKpbITHE
MOJAAbHOMO OKHa:

Murpauua Toma X

Tom gns nepedoca *

RO1/Lun? v

OTmeHa NMogreepanTs

B OTKpbiBlWWEMCA MOAA/IbHOM OKHE, B BbiNMaadwowWeM Cnncke «Tom pns nepeHoca», Bbl6epMTe 13 nepeyHa OOCTYMHbIX
NIOTMYECKMX TOMOB/CHIMK/IOHOB/CBA3AHHBIX KTOHOB Hy)KHbIl?I TOM ON4a nepeHoca.

Haxmute «MoaTBEpAUTLY.
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MrHoBeHHble CHUMKU

HaBurauus: «IllogcucteMa xpaHenuay >> «RDG» >> «MrHoBeHHbE CHUMKU»

MrHOBEHHbI CHUMKOK (CH3MLWOT) — 3TO COXPaHEHHOE COCTOsSIHWE ToMa unn dhanoBon CUCTEMbI HA ONpeaenéHHbIN Mo-
MeHT BpeMeHU. OH cO31aéTC MTHOBEHHO M MO3BONSIET BEPHYTb aHHble K BbIOpaHHOM TOUYKEe BOCCTAHOBAEHUS UNIU UC-
Nonb30BaTb 3TO COCTOSIHUE A1 CO3A4aHUS HOBOrO 0ObekTa.

CH3MWOTbI MCMONbL3YHTCA, YTOObI:
* BbICTPO OTKATUTL TOM MK HaMoBYIO CUCTEMY K paBoyeMy COCTOSHMIO NP OLWIMBKE MK MOpUe AaHHbIX
* MMeTb HECKO/IbKO «TOYEK BOCCTAHOBEHUSA» 63 LOATMX MOJHbIX KOMMWiA U OCTAHOBKM CEPBUCOB

Bknapka «MrHoBeHHble CHUMKM» 0TOBpaXkaeT CMMCOK CHUMKOB B TabAMYHOM BUae:

RDG (Raid Distributed Group) (B} Nomous no HacTpolike

rj‘yl‘jj\ JNlorudeckue Toma MrHOBEHHbI® CHUMKIA VD‘)/I'H':I KOHCUCTEHTHOCTH CBA3AHHbLIX KNOHOB

(. 2 KoauuecTso crpok 10 v | Konoukum ~ D6HOBNTL

Haasanue Tun O6nem Bnageney
~ RO1/Lun3 ENGINE-0

« CG_grconsist2-Lun3_1770211000 NOrUYECKURA TOM 0 Byte ENGINE-0
NOrv4ecKyii Tom 0 Byte ENGINE-O

« CG_grconsist2-Lun3_177

« CG_grconsist2-Lun3_177 NOrM4ECcKUA ToM 0 Byte ENGINE-0

« CG_greconsist2-Lun3_’ NOrM4ecKyii Tom 0 Byte ENGINE-O

Crobne, Onucanue

Ha3BaHne 1M$ MCxoOHOro obbekTa M CH3NWoTa

Tun T™MN 06beKTa, Ang KoTtoporo co3aaH cHanwot: LUN nnn darnosas cuctema

O6bEM TeKyLWMi pa3smep, 3aHUMAEMbII CHIMLLOTOM

Bnapenew  KOHTpo//nep, KOTOPbIW B TEKYLLMIA MOMEHT obcnyxuneaet RDG rpynny, ¢ Co34aHHbIMU CHIMWOTaMM

CospaHue CBA3AHHOIO K/OHA

DYHKUMA CO30ET 0OBLEKT, AOCTYNHbIA HA YTEHME M 3aNMUCb, KOTOPbIM CCbIIAETCS HA BbIOPAHHBIM CH3MWOT M XPaHUT
TONbKO M3MEHEHUS OTHOCUTENbHO Hero. KNoH co34aéTCS MMHOBEHHO M He KOMWPYeT AaHHble — B OTAUYME OT QYHKLUUK
«BOCCTaHOBUTL B HOBbI 0GBEKT, IAe CO34AETCA MOAHAS HEe3aBMCKMMAs KOnus ToMa.

CBSI3aHHbIN KNIOH HacnenyeT BCe XapakTepUCTUKU MCXOAHOMO 06bEKTA.
1. Y706bl CO3AaTb CBA3aHHbIN KJIOH, BbIMNOJHUTE OOHO U3 AENCTBUN:
¢ HaxMuTe NnpaBoi KHOMKOM MbILWKM MO SYENKe HYXXHOM CTPOKM
¢ YcTaHoBUTE (DNAXOK B HYXXHOM CTPOKe

2. B BbinagatoweM cnucke Boibepute «Co3aaTth CBA3AHHBIA KJIOH»
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RDG (Raid Distributed Group) [“D] MoMoLLL No HacTpoike

‘ Mpynnei Jlorudeckue Toma MrHOBEHHbIE CHUMKU pynAbl KOHCUCTEHTHOCTY CBA3AHHbIX KNOHOB ‘

| + Cosnate cansammmiii knon | | O Boceranoswms | | € BoccranosuTs 8 HoBbif aBbekT | W vaanurs |

( ) | Konuuectsocrpoki0 v | Konomkm v & 06HOBUTL

[-] Hazsarve Tun O6vem Bnageney

v ROVLUNI ENGINE-0
< 13:T1:41-06-09-2026 o norwieckuii Tom 360KiB ENGINE-0
< 16:1527-06-09-2026 e norwseckuii Tom 0Byte ENGINE-0
4D BoccTamoeuTe
3anucn 1o va 1 zanuceit n

£ BocCTaHoBUTS B HOBHI 06 BEKT
B VaanuTs rpynny cHumkos

B Voanute

3. B oTKpblBLIEMCS MOAANIbHOM OKHe BBeAMUTE UMS U HaxmuTe «Co3paTb»

CozpaTh cBAZAaHHLIKM KNoH ToMma: 13:11:41-... X

Mma =

LUN_clon

(] BmounTs

OTmeHa Cozpatk

e ToHKWI KNOH (BbikntoueH) — knoH pesepeupyet 100% mecta Ha rpynne nof cebs, ogHaKo GU3MYeckM He
3aHMMaeT ero 40 MOMeHTa PakTUYeCKoMn 3anncu AaHHbIX

» TOHKMI KNOH (BKNIOUYEH) — KJTOH HE pe3epBUPYET MECTO 3apaHee, MECTO BbIAENSETCA N0 MePe 3anNUCK AaHHbIX

Mocne co3naHus KNOH NOABUTCS BO BKNaake «JlorMyeckme ToMa» B TOM e [MCKOBOW rpynmne, YTo U TOM-UCTOYHMUK.

© MNpumeuanne

MNMoka cylwiecTByeT XoT4 bl OOMH CBSI3aHHbIN K/IOH, CH3MLWOT-UCTOYHUK HEBO3MOXHO YyOoanuTb. I'Iepe,u, yoaneHnem cHan-
LIOTa HeEOOX0ANMO yaoanuTb BCE CBA3aHHbIE C HUM KJTOHbI
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BoccraHoBneHue
CH3MKNIOHbI M CBSA3aHHbIE K/IOHbI Y)Ke NpefACTaBAeHbl KaK aKTUBHbIE TOMa U He TPebyrT OTAENbHOIO BOCCTAHOBEHMS.
BoccTraHoBneHME NPUMEHSETCS TONMBbKO K MTHOBEHHBIM CHUMKAM.
1. YT06bI BOCCTAHOBUTL MIHOBEHHbIM CHUMOK, BbINOHUTE OLHO U3 AENCTBUIA:
e HaxxmuTe npaBoM KHOMKOM MbILIK MO SYEKe HYXKHOM CTPOKM
¢ YcTaHoBUTE (DNAXOK B HYXXHOM CTPOKe
2. B Bbinagarwlem cnucke BoibepuTe «BocctaHOBUTLY

RDG (Raid Distributed Group)

‘ Mpynne: Noruyeckue Toma MrHoBeHHsIe CHUMKU [PynNnbl KOHCUCTEHTHOCTM CBA3AHHBIX KNOHOB |

| + Cosgare cemsannmiiknon | | © Boccranoants | | € Boccranosure 8 Hoswif ouext

e o
B Nomowe no vacrpoiike

| W Vaanume |

o
C ) | Konwsecrsoctpow10 v | Konows v  OBHosHTL

e Hassanue Thn 06nem Bnapeney
~ ROVLUN ENGINE-0
« 12:15:20-06-09-2026

MOTNYECKHiT ToM 56 KiB

ENGINE-0
Bbibpano: 1

« 13:11:41-06-09-2026 MOTNYECKHiT ToM 656 KiB ENGINE-0

1 e
3anuon c1no va 1 zanucen ) IR n
£ BoccranoaiTs & HoBMI BeKT

B VaanuTs rpynny cHitmKos

W Voanums
3. B OTKpbIBLWWEMCA MOAA/IbHOM OKHE HaXXMUTe «BoccTaHOBUTBY

BocctaHoBuTe cHuMmoK: 12:15:20-06-09-2026 X

Beoa-EbiB0g Ha NOrMYECKOM TOME BYQET OCTEHOBAEH, MaNMNWHF yaanéH. bonee nozgHWe CHUMKK ByoyT
VaaneHk.l.

MNowanyAcTa, NOATEEpAUTE ABHCTBUE

| OTtmeHa | BoccraHoBUTE

A\ Npeaynpexnaexne

» Bce Tekylme faHHble TOMa GyAyT NMOMHOCTLIO Nepe3anucaHbl COCTOSAHUEM BbIOPAHHOMO CHAMLWOTA

* Bce cH3NWoTbI, CO34aHHbIE NOCNE MOMEHTA BOCCTAHAB/IMBAEMOIO CHUMKA, 6yp,yT 6e35033paTHo yaoaneHbl
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BoccTtaHoBneHME B HOBbIN 06BbEKT

chHKLI,VISI CO343ET NOJIHYI HE3aBUMCMMYIO KOMUIO AdHHbIX HA3 OCHOBE Bbl6paHHOFO CH3MNLWOTA, He 3aTparnMBas OpuUrnHanb-
HbIM 0ObEKT U He yAanaa CHanwoThbl.

1. Y7106bI BOCCTAHOBUTb MIHOBEHHbI CHUMOK B HOBbI OOBEKT, BbINMOJIHUTE OAHO M3 OENCTBUNA:
e HaxxmuTe npaBoM KHOMKOM MbILIK MO SYEKe HYXKHOM CTPOKM
¢ YcTaHoBUTE (DNAXOK B HYXXHOM CTPOKe

2. B Bbinagarwlem cnucke BoibepnTte «BoCCTaHOBUTL B HOBbIM OGbEKT»

RDG (Raid Distributed Group)

| Mpynnst Noruyeckne Toma MrHOBEHHBIE CHUMKIA [PyNNbl KOHCMCTEHTHOCTW CBA3AHHBIX KNOHOB

+ Co3path CBA3aHHLIN KNOH 4D BoccraHosuTe

) §
B} Nomous no HacTpoiike

4 BOCCTAHOBATS B HOBLIA DB LEKT W Vaanute

) | Konmecreocrpok10~ | Konowkn ~ £ O6HoBNTs

-} Hazsarnme O6wem Bnageney
v ROV/LUNT ENGINE-0
«12:15:20-06-09-2026

BuiGpano: 1 56 KiB ENGINE-O

« 13:11:41-06-09-2026 + Co3naTk CBA3aHHLIA KNOH 360 KiB ENGINE-O

£ BoccTakoenTe
3anncy ¢ 1no 1wz 1 3anucei

4 BocCTaHoBNTE 8 HoBkIi 06BEKT
W YaanuTs rpynny cHimkos

B Voanute

3. B oTKpbIBlLIEMCS MOAANBHOM OKHE HaMuUTe «BoccTaHOBUTLY

BoccTaHOBMTL B HOBLIWM 00beKT cHumok: 12:15:20-06-09-2026 X

Mg *

SNAP

Oucrosan rpynna *

ROTENGINE-O 2.74 TiB

OTmeHa BoccranoBuTh

MNMocne BOCCTAaHOBNEHMS HOBbIM 06bEKT NOSBMTCS BO BKAadke «Jlormyeckue ToMa» B BbIOpaHHOM AMCKOBOWM rpynne.

© MNpumeuanne

Mpu BOCCTAHOBNIEHUM MOXHO U3MEHUTb YPOBEHb 3alUMTbl AAHHbIX LieneBoi rpynnbl. Hanpumep, ecnu ucxoaHas rpyn-
na ROO ncnonb3oeana RAID-10, a uenesas rpynna RO1 HacTpoeHa Ha RAID50 - nocne BoccTaHOBNEHMS BCe TOMaA U
dannosble cuctembl 6yayT 3awmieHsl no cxeme RAID-50
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YnaneHee

1. YT106bl YyoaNUTL rpynnbl MTHOBEHHbIX CHUMKOB, BbINONHUTE O4HO U3 LEWCTBUIA:
e HaxmuTe npaBoi KHOMKOM MbILIK MO SYErKe HYXXHOM CTPOKM
e YcTaHoBUTE (DNAXOK B HYXKHOM CTpOKe

2. B Bbinagatowem cnucke BbibepuTe «YaanuTb»

RDG (Raid Distributed Group)

E) g
{88} Nowmouws no HacTpoiike

‘ Mpynnbi Jlorudeckve Toma MrHOBEHHbIE CHUMKA [PYNNbl KOHCUMCTEHTHOCTH CBA3AHHBIX KAOHOB ‘

B Yaanure rpynny chimkos

-
(a ) 2
(@nouck ) | Konuuecreo crpox 10 |

KonoHkn v & 0BHoBUTL
Hassanue Tun OBsem Braeney
v o
= v RO1/LUNT BwiGpano:1 ENGINE-0
« 12:15:20-06-09-2026 4L ETErET R 56 KiB ENGINE-0
« 13:11:41-06-09-2026 £ BoccTaHoBUTL 656 KiB ENGINE-0

£ Boccra & B HOBbI
3anucu ¢ 1no 1wus 13anucei

W VYaanuts rpynny cHumKos

W Yaanurs

3. B oTKpbIBLIEMCS MOAANBHOM OKHE HAXMUTE «YRANUTb»

VoanuTe rpynny cHumekos Toma: ROT/LUNT X

MNoxanyncTa, noaTBEepAMTE AeUCTBUE

OTmenHa Vnanutk
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I'pynnbl KOHCUCTEHTHOCTU CBA3AHHbIX KJIOHOB

lpynnbl KOHCMCTEHTHOCTU CBA3AHHbIX KNOHOB (fanee — IK) no3sonsoT MaccoBo co3paBaTh (BPYYHYIO MO KOMaHAE Mau
aBTOMaTMYECKM MO PACMMCAHMIO) CBA3AHHbIE KJTOHbI, AOCTYMHbIE HA YTEHME M HA 3aMUCb, A1 IOTMYECKUX TOMOB, 06beau-
HeHHbIX B 3Ty K.

Mpn co3paHumn HoBbIX CBS3aHHbIX KNOHOB MK coxpaHstoTcs NAA u ID cBSi3aHHbIX KNOHOB (€CIM MannuHI NpeablayLLero
cBsi3aHHOro KnoHa K yxe cyLiecTBoBan Ha MOMEHT CO34aHMS HOBOIO CBA3AHHOIO K/I0HA). 3TO NO3BONSET He Nepeco3aa-
BaTb MaMMWHIU CBA3aHHbIX KIOHOB MOC/E Nepeco3aaHus.

CaMbIM 4aCTbIM CLLEHApMEM MCMOMb30BaHMS TAaKOr0 MexaHW3Ma sBNsieTcs pesepBHoe konupoBaHue CYBM, Hanpumep,
Oracle, PostgreSQL u apyrux, ¢ MannuMHIroM CBSI3aHHbIX KIOHOB U3 TPYMMbl KOHCUCTEHTHOCTM Ha standby xocT nnwm xe
BblAENEHHbIA XOCT NS pe3epBHOrO KOMMPOBAHMS.

B Takom CUEHapun Co30aTCA CBA3aHHbIE KNTOHbI MPOAYKTUBHbBIX NOrMYe€CKUX TOMOB, 3aTe€M 3TN CBA3AHHbIE K/TOHbI NpU-
MannBaKTCA K XOCTaM pe3epBHOIro KoONnMpoBaHus, NOC/Ie Yero BbIMNOMHAETCA pe3epBHOE KONMMPOBAHUE X COAEPXKMMOTO.

Mpu nocnenytolleM 06HOBNEHWM CBS3aHHbIX KNOHOB, BXoaswmx B MK, cHauana 6yayT co3naHbl HOBbIE, 3aTEM TeKyLLME B
MannuHrax 6yayT 3aMeHeHbl Ha HOBble, NPU 3TOM B MannuHrax coxpaHatcs NAA u ID, kotopble Bblan y TEKYLLMX CBS3aH-
HbIX KIOHOB. 3TO NO3BONSET MUHUMMU3UPOBATb BIMSIHUE PE3EPBHOIO KOMMPOBAHWE HA NPOAYKTUBHbIE IOTMYECKMe TOMA
U MUHUMU3UPYET TPYA03aTPaThl HA CO34AHME HOBbLIX MANMWHIOB, NOC/AE UX OOHOBNEHMSI.

» [lonyckaetcs co3paBatb Ao 20 K Ha cuctemy

e B oaHy MK MoxeT 6bITb BKtOYeHO A0 200 normuyeckux TOMOB, KOTOPbI€ MPUHAANEXKAT Pa3HbIM LMCKOBbIM rpymnnam
RDG

o OfMH NOrMyeckuii TOM MOXeT BblTb BKIHOUYEH TONbKO B oaHy MK
* Jlornueckun Tom u3 DDP rpynn Henb3si pobasuts B K, Tak kak B DDP rpynnax HeT (pyHKLMOHanAa CBA3aHHbIX KIIOHOB

* [lepMoaMYHOCTb aBTOMATUYECKOrO OBHOBNEHUS CBS3AHHbIX K/IOHOB MOXET ObITb YCTaHOBNEHa OT 15 MUHYT no
60x24x365 =525 600 muHyT (1 ron)

Ha Bknaake «prnnhl KOHCMCTEHTHOCTU CBSA3aHHbIX KJIOHOB» B Tab/NMYHOM BUAE npencrasneHa l/IHCbOpMaLI,l/IﬂI

RDG (Raid Distributed Group) B Nomows no vactpoiike

Mpynnst Nlorneckve Toma MrHOBeHHbIe CHUMKH [PYNNbl KOHCACTEHTHOCTU CBA3AHHBIX KNOHOB

) | Konmecraocrpor10v | Konoww v O6HoBTS

s rpynne O6Honnesme no pacnucanmio Hlaa cospanua cansanmsi knoHos

o prnna KOHCUCTEHTHOCTU — UM4A, Ha3HaYe€HHOE Npn CO34aHNN
¢ JlorMueckux ToMOB B rpynne — Kosn4ecrteo 6M104YHbIX yCTpOl7|CTB B rpynne

. nepMOAM‘lHOCTb CO3AaHUA CBA3AHHbIX KJIOHOB — MepUoanNYHOCTb 0OHOB/IEHMS CBSI3aHHbIX KJIOHOB B
MUHYTaX

¢ O6HOBNeHue no pacnucaHuio — Bkn./Bbikn.

« [laTa co3paHMa CBA3aHHbIX KAOHOB — AaTa CO34aHMA NoC/eaHen BEPCHN CBA3AHHbIX KJTIOHOB.
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Co3paHue
[Lns co3naHus rpynnbl KOHCUCTEHTHOCTM HAXMMUTE Ha KHOMKY «Co3AaTb®, MOC/IE 3TOr0 MPOMCXOAUT OTKPbITUE MOAANBHOIO
OKHa:

Cozparte rpynny

WmA rpynnel KOHCUCTEHTHOCTK *

greonsist?

[] 06HoBNEHWE CEA3AHHLIX KNOHOB

BriGepuTe noruyeckue Toma BuiGpaHHLIe norMyeckue Toma
Nomck g Nomck
Noruyeckwe Toma DeiicTena Noruyeckwe Toma DeiicTteua
RO1/Lun2_1 + R11/Lun

MogreepanTs

B oTKpbIBLIEMCA MOAANIBHOM OKHE YKaXXMTe UMS rpymnnbl KOHCUCTEHTHOCTU, BbIGEpPUTE NIOrMYecKkme TOMa U3 NepeyHs no-
CTYMHbIX TOMOB, B YeKOOKCe BKJTOUMTE/BbIKNHOUYMTE OOHOBNIEHME CBA3AHHbBIX KIOHOB (MO YMOMYaHUIO BbIK/IHOYEHO).

» Ecnv obHoBNEHKE CBA3AHHBIX KIOHOB BK/OYEHO, TO YKAXKWUTE 3HAYeHUe NepuofMYHOCTM OOHOBNEHMS CBA3aHHbIX
K/IOHOB B MMHYTaX (MO YMONYAHUIO YKa3aHO 3HayeHue 15)

e Ecnun B none BBOAA BBEAEHO HenonycruMmoe 3HadeHue, CMcteMa noacBevymBaeT TakMe nongd KpaCHbIM U BbIBOOUT
coobLeHne co cnpaBquoﬁ MHd)OpMaLI,MEVI 0 CMMBONax, KOTOpble MOTYyT 6bITb MCNOSIb30BAHbI

« [pu1 OTCYTCTBMM 3HAUEHWIA B 06S3aTeNbHbIX A5 BBOAA NOMSX CUCTEMA MOACBEUYMBAET TaKME NONS KPAaCHOM MHAOM-
Kaumen, nom KaXkabiM HE3arnoHEHHbIM MOMEM BbIBOAMUTCA COOBLLEHME O HEOOXOAMMOCTU BBOAA 3HAUEHMA
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CozpaTbk rpynny

Wmn rpynnel KOHCUCTEHTHOCTH = nEp“UﬂH‘IHDCTh 06HOBNEHWA KNOHOB, MHH *

BeeauTe uma | | 5

MNMone Mma rpynnel kosckucTedTHocTk  This field is not valid,
06AZaTENEHD ANA 33MN0AHEHUA.

O6HDBNEHWE CBA3EHHBIX KNOHOB

BeiGepuTe norvyeckue Toma BeiGpaHHble noruyeckue Toma
Mauck Q | | MNowmck Q ‘
Noruyeckre Toma DeicTena Norudeckue Toma AercTBua
ROV/Lun2_1 + R11/LunM
focmynHo 1 Beibparo

l'pynna 6y,u,eT CO34aHa TOJIbKO nocne noarsepxaeHna OEeNCTBUS.

Pepaktu poBaHue

[ns u3MeHeHus rpynnbl KOHCUCTEHTHOCTM BbibepuTe «PeaakTMpoBaTb» M3 CMMCKA AEWCTBUIM B BEPXHEM MEHIO MM Ha-
XMUTE NPaBOM KHOMKOW MbILWKM NO CTPOKe € MHdOpMaLMeit 0 rpynne KOHCUCTEHTHOCTM CBS3aHHBIX KIOHOB U B BbiNaaa-
IOLLLEM MEeHI0 BbibepuTe «PeaakTupoBaThby:

. o .
RDG (Raid Distributed Group) (B8} Nomows no HacTpoiixe
[ + coamamu | [ #' Penaktuposars | | O coznare censanmuie knowe | | W vaanums |
- N
(e ) | Konmectsocrpox10~ | Konowwa « & ObrosmTs
lpynna KOHCHCTEHTHOCTH Noruuecknx ToMoE B rpynne MNepMoanuHOCTE CO3AaHMA CBA3AHHBIX KNOHOB (MnH) CBR3IAHHBIX KNOHOB
greonsists 1 15 ®Bun.
gr¢ Buifpano:1 | 15 v Brn. 04.02.2026 18:01:39

/# PegakTuposate
sarucng )

ID) Cospars cansanubie knoHbI

B Voanuts

an HaXXaTnn NponcxoauT OTKpbITME MOAA/IbHOIO OKHa
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Pepaktuposats rpynny

WmaA rpynnel KOHCUCTEHTHOCTH *

grconsists

[] O6HoBAEHWE CEASAHHBIX KNOHOB

BeibepuTe noruueckue Toma BriGpaHHbIe noru4eckue Toma
MNoMck Q | ‘ Mowmck Q |
Norvyeckye Toma Aencrena Noruyeckue Toma MNercTeHA
R11/LunM + RO1/Lunl
RO1/Lun2_1 +

HocmynHo 2 BuiGpaHa

MoaTeepauTts

B oTKpbIBLIEMCS MOAANBHOM OKHE JOCTYMHbI A1 U3MEHEHMS:
* BbibpaHHble normyeckne Toma
» HacTpovika 06HOBNEHMS CBA3AHHBIX KIOHOB
* [NepuognuHOCTb 0OHOBNEHMS CBSA3AHHBIX KJIOHOB

Haxmute «MoaTBEpAUTDY.

Ypanenue

[lng yaaneHus rpynnbl KOHCUCTEHTHOCTH BbiGepUTe «YAANUTbY» B BEPXHEM MEHIO UM HAXKMUTE NPaBOI KHOMKOWM MbILUK MO
CTPOKe C MHdOpMaLMel 0 rpynne KOHCUCTEHTHOCTM CBSI3aHHbIX KIOHOB U B BbINaAaloLEM MEHIO BbiGepuTe «YAanuTb».

I'IpM HaXXaTnn NponcxoanT OTKpbITUE MOAAIbHOIO OKHa:
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Yaoanutk MK: grconsists X

MNoxanyicTa, noaTeEpAMTE JBUCTBUE

OTmeHa MNoaTeEpAUTEL

Haxxmute «MoateepauTb».

OTobpaxkeHue

Mpu HaxaTuM NEBOM KNABULLEN MbILUM HA UMEHM FPYMNMbl KOHCUCTEHTHOCTM OTOBPA3MUTCA OKHO CO CMMCKOM JIOTUYECKMX
TOMOB U UX CBOWCTB:

/ greonsists

(. ) | Komuuecrsoctpok10~ | Konowwu v & 0BHOBUTL

Tom O6vem roma Can3aHHLIA KNOH 06vem canzankoro knoka 1D can3anmoro knoka NAA carzanworo knowa /laTa CO3AANNA CORIAHHEIX KNOHOB

Pazmep: 1.0GiB i Paamep: 1.0GiB e .
ROV/CG_greonsistS-Lun2_1_1770662930 - Ox66c4a7403233343536373839d 400607 09.02.2026, 21:48:51
3annTo: 20.4KiB

RO1/Lun21 3anaTo: 0B

Bce nornyeckue ToMa B rpynne KOHCUCTEHTHOCTU UMEKOT CNeaytoLLMe CBOMCTBA:
¢ ToMm — MM, UICXOAHOIO TOMa, C KOTOPOro ByayT AenaTbCs CBA3aHHbIE K/IOHbI
¢ 06LEM TOMa — 06bEM MCXOLHOIO NOMMYECKOro TOMa
» CBfA3aHHbIN KNOH — MMS CBA3AHHOMO KNOHA
* O6BLEM CBA3AHHOrO KNOHA — 06bEM, 3aHUMAEMbIl CBS3aHHBIM KJTIOHOM
« ID cBazaHHOro knoHa — SCSI| ID ¢BS3aHHOro K/0HA, HA3HA4YaETCA MPU MAanNMUHre
¢ NAA cBsizaHHOro knoHa — NAA naeHTUPUKATOp CBA3AHHOMO KNOHA. HacnenyeTcs OT MCXOOHOrO IOrM4ecKoro Toma

« JlaTta co3aaHUs CBA3AHHbIX KJIOHOB — AaTa nocinegHero obHOBNEHMSI COCTOSIHMSI CBA3AHHbIX KOHOB

A\ BHumaHue

* B ogHow 'K MOryT HaxoamMTbCs Iormyeckne Toma m3 pasHoix RDG-rpynn

e OpuH nornyeckmii TOM MOXET y4aCTBOBaTb TObKO B ogHoM K
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MpocmoTp uHpopmaumu

Y0661 MONYYUTb AOMONHUTENBHYIO MHPOPMALMIO O cywecTeytowei RDG, BbINoNHUTE ceayrowme LencTBus:

e HaxmuTe no Ha3BaHMIO rpynmnbl N1EBOM KHOMKOM MbIlwK, co38aHHON RDG B MeH10 «IlogcucteMa xpaHeHus >> RDG
>> T'pynmer»

OCHOBHbIE HaCTPOIKK
Ha Bknapke «OcHoBHEe HacTpoiixkuy» 0TOOPAXKAKTCS YeTbipe OKHaA:

OACHUCTEME XPaHEHW RDG / Mpynne: / RO1

| OcCHOBHbIE HACTPOWKA Oucku Jlorvueckue Toma SMB NFS

CocroAlue RO1 06bem RO
CraTtyc ® ON Muanuecku 3aHATLIR 0bbem auckoeoit rpynnel(%) 2%
KonTponeHeie cymmel @ ON Norvuecku 3aHATLIR obbem auckosoit rpynnei(%) ¢ 4%
3aHATo 2.0GiB u= 103.2GiB
Wudopmauun o rpynne RO1 Wudopmauun o nyne
GUID rpynne: 16734084700023531305 Tun RAID RDG-50
MnaH NpoWzB0AMTENEHOCTH CraHaapTHLIA Bnagenev (ENGINE Na) ENGINE-O
Bcero gucroe 7 NenynnuKauma 1.00

NoctynHan notepa auckoe (8 DATAVDEV)  Oawn
CrHaThe naHHbIX

Bcero DATAVDEV 1
lepynnukauma - Beero SSD RW VDEV 0
Bcero SSD Online-tiering VDEV 0

AsTO3ameHa CHOMHBIX JUCKDE -

Nopnepea ALUA

CeoBogHBIX AMCKOE ANA ropAavei 3amedsl 0

[ata cozgaHua 04.02.2613:08:38

1. Undopmaums o BbIGpaHHOI rpynne
¢ GUID rpynnel — naeHTudumKaTop rpynnel
« MnaH npousBOAMTENBHOCTU — CTAHAAPTHbIN (AMCKM OQHOrO TMNa) uam 6bicTpeii (HDD+SSD)
» Bcero auckoB — oblee KOIMYECTBO AUCKOB
» OKkaTue AaHHbIX (MOXHO M3MEHUTDb WABM0OH Ans BHOBb co3fiaBaeMbix LUN—o0B: Bbikn. unu Bkn.)
e [epnynnukaumsa (MOXHO M3MEHWTb WABNOH Ans BHOBb co3naBaemMbix LUN—oB: Beikn. unu Bk.)
* ABTO3aMeHa C60/HbIX AUCKOB (€€ MOXXHO BK/IIOUYMUTb UJIU BbIK/IOUYNTD)

* MNoppepxka ALUA (€€ MOXHO BK/IHOUMUTb UM BbIK/OUNTD)
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¢ KonmyectBo cBOGOAHBIX AUCKOB AJiS FOpsYei 3aMeHbl
e [lata cospaHus rpynnbl
2. llaHHbIe 0 3aHATOM 06bEMeE Ha AUCKOBOIA rpynne
» (Dusnyeckun 3aHATbIN 06bEM AUCKOBOI rpynnbl (%) — MPOLLEHT peasibHO 3aHATOro MecTa B rpynne

* JlorMuecku 3aHATbIM 06LEM AUCKOBOM rpynnbl (%) — NOrMYeckn agpecoBaHHbIM 00bEM. byaeT 3aHaTO 6onblue,
Hanpumep, Nnpn NCnoib3oBaHUM TOHKMX TOMOB

* 3aHATbIN 06LEM AMCKOBOM rpynnbl — peasibHO 3aHATOe MecTo B rpynne B Gb
3. Undopmauma o AMCKOBOM nyne
e Tun RAID — T1n 3awWmThl AaHHbIX
e Bnapeneu, (ENGINE N2)
¢ Oepynnukauma — ko3pduumeHT pepynnmkauum (1.00x 3HauuT, 4To AEeAynanKaLmsa He BbIMOSHAETCS)
¢ NoctynHas noteps auckos (B DATA V—-DEV):

- [lone oTpaxkaeT CKONbKO MOXET AMCKOB BbIATU M3 CTPOS B OAHOM BMPTYanbHOM YCTPOMCTBE 3TOM
rpynnbl 6e3 notepu AaHHbIX

~ [laHHbIV NYHKT NOKa3blBAET AaHHble ToNbKo ans ogHoro V—DEV, ecin B RDG ux 6onee ogHoro, 1o
B KaxkaoMm V—DEV MOXeT BbIATM U3 CTPOS YKa3aHHOE KOMIMYECTBO AMCKOB 6e3 noTepu AaHHbIX

- [MoppobHbie cueHapuu BbIXOA4a U3 CTPOS AMCKOB B PasnyHbIX KoHbUrypaumsax RDG npusepeHbl B
fokymenTte «Opranusauums rpynn xpaHenus gaHHbix (AERODISK RAID —guide)»

* Bcero DATA V—DEV — kon14ecTBO BMUpPTyasbHbIX YCTPOWUCTB A5 XPAHEHWUS AAHHbIX
¢ Bcero SSD—RW V—DEV — konnuecTBo BUpPTyanbHbIX YCTPOUCTB Ana SSD K3wa Ha 3anmcb/yTeHune
* Bcero SSD Online—tiering V=DEV — konnyectso BMpTyanbHbix ycTporcts SSD gna Online—tiering
4. CocTosiHue
 Craryc - Bkn./Bbikn.

* KoHTponbHble cymmbl — Bkn./Bbikn.

Oucku

[na npocMoTpa nHdopmaumm o amuckax B RDG rpynne HaxmuTe Ha BKNaaky «Iucku». [Mponcxoamt oTKpbiTUe Tabnuupbl,
B KOTOPOM npeactaBneHa nHdopMaums o AncKax, crpynnupoBaHHbix no V—DEV. PazsepHyB V—DEV, MOXHO nocMoTpeTb
TUM KaXA0ro AMCKa U MHDOPMALIMIO O HUX.

ROT

) | Konuuectsoectpok10~ | Konowku v O6HOBHTE

Anew Cocronnme READ WRITE cxsum Napamerper

)6f1eb583¢55137791242
rtual disk

36000C29B45628DATIBEFEBSFBA2DIECE * ONLINE 0 0 0 Tun: HDD

e Ouck — Homep RDG rpynnbl, WWN gucka
* CocrosHne — ONLINE/OFFLINE

¢ READ — konn4yecTBo OWMBOK OnepaLmii 4TeHus
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|

* WRITE — konnuectBo owmnb0K onepawmi 3anucu
¢ CKSUM — konuuectBo owmnbOK KOHTPObHbIX CYMM
¢ MapameTpesi:
- Mogenb
O6béM

Tun
- Cnort
S/N

3aMeHa AUCKOB

[lna 3aMeHbl BbiGepuTe ANCK U B BEPXHEM MEHIO HAXMUTE «3aMEHUTb» UM HAXKMUTE NPaBoi KHOMKOW MbIlM MO CTPOKE
C MHdopMaLmeit o rpynne 1 B BbINaaloLLEM MEHIO BbIGEPUTE «3aMEHUTD.

ToacucTema xpaneua / RDG / Mpynnst / ROT
‘ OCHOBHbIE HACTPOAKK Noruyeckue Toma SMB NFS

| + Rosasure gncin | | = 3amenurs |

—
(Qronck ) | Konwuectsocrpok10~ | Konowwn ¥ 2 OBHoeUTS
= Luck Cocroanme READ WRITE CKsuM NapameTpel
v RDG-50-0 * ONLINE 0 o 0

Mogene: VMware Virtual disk
06vém: 20 GiB

30 '583(55137791242 * ONLINE 0 0 0 Tun: HDD

BuGpano: 1 @

S/N: 6000c29d3c206f1eb5B3c55137791242
Mogens: VMware Virtual disk
06ném: 20 GiB
36000C29B45628DA79BEFEBSFBI2D36CE * ONLINE 0 0 0 Tun: HDD

CnoT:

S/N: 6000c29b45628da79befeb5f892d36ce

Mopens: VMware Virtual disk

06wém: 20 GiB
36000C29B14BCCOSF19CBE2FDF416ATBC * ONLINE 0 0 0 Tun: HDD

Cnor:

S/N: 6000c29b14bcc05F19cBe2fdfd16a78c

& 3amenuTs

B OTKpbIBWWEMCA MOLA/IbHOM OKHE Heobxoanmo Bbl6paTb noaxXo4sLLMM OnUCK.

3ameHa gUcKa X

JamMeHAEMBIA OMCK
36000c29d3c206f1eb583c55137791242

HoBwii guck *

Bubepute gucH ~

MNMoaTeBepanTh

| OTmeHa

MoaTteepauTe aeicTeue.
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[ocne 3T0ro HaYHETCA NepecTpoeHune rpynnbl.

JNo6asneHue AucKoB

MNpw nobaBneHunn UCKOB YBEIMYMBAETCS EMKOCTb AUCKOBOW Fpynnbl.

1. B MeHio «IlopcucTteMa xpaHeHusa >> RDG >> Tpymmely KJIMKHUTE NO Ha3BaHWIo rpynnbl RDG neBoi KHOMKOM Mbl-
wm

2. MNepenanTe Ha BKNAAKY «Jucku» U HAKMUTE KHOMKY «[06aBUTb AUCKU»

3. B oTkpbiBLIEMCS MOAANIBHOM OKOHE AOCTYMHO M3MEHEHWe COoCTaBa AUCKOB B rpynne. [lobaBneHne MCKOB ocyLe-
CTBUTCSA TObKO NOC/e NoATBEPXAEHUS fencTBus. OKHa U NOPSAOK AEMACTBMIA aHANOMMYHbl AEACTBMAM ONMUCAHHBIM
B pykoBoacTee B pa3sgene «(Co3daHue RDG».

PepakTMpoBaHMe AMCKOBOW rpynnbi

RO1 2
O Asrosamena cboiinbix avckos
O feaynmukauyma
RAID-5/50 1 O Cwatve aaHHbIX
Avenn BuiSpanubie aucku
Nonek Nonck
Bocrynmsie aucin Bocrynmste auckn ¢ gamsimn
Tun ancka O6uem Craryc Cnot S/N Tun ancka 06vem Craryc Caor S/N
>  HDDVMware Virtual disk (3) fobasuev-dev  [loGasur: 0

[ucku ByoyT aBTOMaTMYECKM FpyNNMpoBaThCs B BUPTyaNibHble YCTPOMCTBA COrNacHo Tekywen cTpyktype RAID, Bbi6paH-
HOM MpwW CO34aHUM TPYNMbI:

e Hanpwumep, ecnm rpynna cosgaHa no cxeme RAID—5: 2P+1D (3 aucka B V—DEV), To no6asnsaTb B rpynny AMCKM
MOXHO TOJIbKO MO TPU LWITYKK

Jlornueckmne Toma

Ha Bknaake «Jlornyeckne Toma» B TabanMyHoM Buae otobpaxaercs nHbopmaums o cosgaHHbix B rpynne RDG—LUN u nx
XapakTepUCTUKaX, a UMEHHO:

/RO1
e = =
+ Cosgams
) | Kommecrsoctpok10v | Konowku v 2 06HoBUTS
Tom Nceagorm Tun O6vem voma Snore Jrr— Coame SoexTumnocTs cxaTn fama cosann Bnaneney qos
Urenute I0PS: Bes orpanuuenuii
Pasmep: 1 GiB 3anvics 10PS: bes orpasiuenuit
RO1/Lun1 Lunl_Lunl ToncTeiid 32KiB ® Buixn. ® Buikn. 1.00 21.02.2611:22:47 ENGINE-O =
3auaTo:15.98 KiB Urenue M/s: Be3 or paHuueHMit
3anucs M/s: Bes orpannuennii
Hrenute OPS: Bea orpanuuenuii
o . Pasmep:1GiB . e 3anuce I0PS: Bes orparmuenii
ROVLA21  lun211 Tonerwit 32KiB v B v Bin 1.00 21.022611:23:08 ENGINE-O .
3akAT0:15.98 KiB Yrenme M/s: be3 orpaHuyeHmit
anvcs M/s: Bes orpanuvennii
Urenute IOPS: Bes orpanuuenuit
Pasmep:1GiB i : Janues I0PS: B orpanuuenuit
ROV/Lun3 Lun3 Tomkmit 16KiB @ Bun ®Buikn 1.00 21,0226 11215 ENGINE-O :
3awnTo: 15.98 KiB Urenme M/s: Bes orpaiuenit
3anucs M/s: Bes orpanvenvii
3anncn 1o 3 13 3 sanuceis /Al

*« ToM — MM$s nornyeckoro Toma
o MceBAOHUM — 330aHHOE NOMb30BATENEM UMS IOTUYECKOTO TOMA

e Tun — TN nornyeckoro ToMa (ToNCTbIA/TOHKMIA)
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¢ 06bEM TOMa — ornMyecknin 06LEM TomMa

e bnok — pasmep 6noka nornyeckoro Toma ot 4KB po 128KB. 3HaueHune no ymonyaHuio — 128KB
e Jlepynnukaumsa — cratyc gegynamkauuu Bkn./Boikn.

¢ OkaTue - CTaTyC OKaTUa AaHHbIX Bkn./Bbikn.

* 3 deKTUBHOCTb OKAaTUA — CYMMapHbIA KO3QPUULMEHT SKOHOMUU AUCKOBOMO MPOCTPAHCTBA ANA AEAY-
nanKauum VI/M}'IVI COKaTua

» [lata co3paHusa — [aTa CO34aHUS NOrMYecKoro Toma
* Bnapeneu — Tekywuii KOHTPONEpP, 338 KOTOPbIM 3aKPEMNIEH NOFUYECKUIA TOM
¢ QoS — 3HayYeHMs NapaMeTPOB KayecTBa 06C/yKMBaHUS

@yHKLMOHAN fAaHHOW BKNAAKM NOBTOPSET QYHKLMOHAN BEPXHEYPOBHEBOM BKIaaKM «Jlorueckue Tomax. [Npouenypa co-
3[1aHWS TOMa U BO3MOXHbIe AeMCTBMS C HUM OMNMCaHbl B pasaene «/locudeckue moma.

SMB

Ha Bknapke «SMB» B TabnnmuHoM Buae otobpaxaetcs nHdopmaumsa 0 co3aaHHbIX B rpynne dannosbix cucteMax SMB u
NX XapaKTEPUCTUKHU:

RO1

OCHOBHbIE HACTPOIKN Lcku Noryueckue Toma SMB NFS

Konusectsoctpok 10~ | Konowkm v OBHosnTs

aiinosan Cucrema Vrnvauposano Tan i Aoctyn KonTpoanep
Mcnonb3osano:12.0l

RO1/Smb1 Caobopwo: 2.0GiB Toncteit  16KIB Her Het Her Her Beem ENGINE-0
Beero: 2.06GiB

» (bainosas cucteMa

e YTUAnsnMpoBaHo

e Tun

e Pa3mep 6noka

e HacnepoBaHue

* HacnenoBaHue npw co3gaHum
e Ypanenue ¢dannos Bnagenbuem
e Tonbko YTeHue

e [loctyn

e KoHTponnep

Takxe UMeeTcs BO3MOXHOCTb co3aaTh AupekToputo SMB Ha RDG 1 npoBoauTh C Hew cTaHaapTHbIe onepaunn. GyHKUMO-
Han faHHOM BKNagku nostopseT GyHKUMoHan pasaena «SMB/CIFS». MNpouenypa co3paHns SMB 1 BO3MOXHble AeiCTBUS
C Hel onucaHbl B pasgene «SMB».
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NFS

Ha Bknapke «NFS» B TabnnyHoM Buae oTtobpaxaeTtcs MHPOpMaLMs 0 CO34aHHbIX B rpynne darnnosbix cuctemax NFS u
UX XapaKTepPUCTUKU:

e (Parnosas cucrema
¢ YTunusmposaHo

e Tun

* Pa3mep 6noka

e [lapameTpsl

¢ KoHTponnep

Takxe MMeeTcs BO3MOXHOCTb co3aaTtb ainosyto cucteMy NFS Ha RDG 1 npoBoanTb C Helt CTaHAAPTHbIE OonepaLymu.
MyYHKUMOHAN JaHHOM BKNaakM noetopseT dyHKUMOoHan pasgena «NFS» Mpouenypa co3nanuns NFS 1 BO3MOXHble feni-
CTBMS C HEM onucaHbl B pasaene «NFS».

DDP

DDP (Dynamic Disk Pool) - 370 rpynna ¢gu3snyeckmx AMCKOB, 06beAMHSIOWAS UX CYMMapHY EMKOCTb B nyn G10KOB
¢dukcupoBaHHoro pasmepa 4 Mb unu 16 Mb. [laHHble 1 YETHOCTb pacnpefensTCcsa Mexay BCEMU IMCKaMU, YTO NOBbILIAET
OTKa30yCTOWYUBOCTb U MPOU3BOAUTENLHOCTD.

© Npumeuanne

* 4 MB, ecnv npodunb HArpy3kM CMeLWaHHbIi/CnyYainHbik

e 16 Mb, ecnu onepaunmn NpenMyLLECTBEHHO NocneaoBaTenbHble 1 pasmep I/0 KpynHbIi (MerabaiiTbl), YTO CHU-
)KaeT HakNagHble pacxodpbl Ha MeTagaHHble

KntoueBble 0COBEHHOCTU:

« MpowusBonbHbIi coctae nyna: DDP dopmupyetcs n3 nponssonbHoro Habopa AuCcKoB, 06beAMHEHHBIX B Nysbl (Pool).
B oanH nyn MoxeT BxoamTb Ao 60 anuckoB

 RAID Ha yposHe LUN: Bbibupaiite RAID 0/1/5/6/10 pns kaxaoro LUN. Monutuka 06paboTkm HasHavaeTcs Ha LUN,
a He Ha BeCb Myn

« B DDP noppepxxmBaetca Tonbko 6no4Hbii goctyn no iSCSI u FC

* Hacrpanaemas wupuHa I/0: agMmMHUCTpaTOpP BbIOMpPAET, CKONbKO ANCKOB y4acTaytoT B |/0 ang kaxgoro LUN, utobbl
6anaHcuposatb IOPS v Bpems nepectpoeHus

e lncku FOpﬂHEVI 3aMeHbI 9BAAKOTCS F06aIbHbIMU

 Jltobas guckoBas rpynna MoxeT 6bITb Kak TMGPUAHOM, TaK U CTAHAAPTHOM, MPY 3TOM 00pabOoTKa AaHHbIX Ha Pa3HbIX
YPOBHSX Ha3Ha4aetcs Ha LUN-bI, a He Ha nyn B Lenom

 BbicTpoe BoccTaHOBNEHME: NPYK OTKAa3e AMCKa BbIMOMHSAETCS YaCTUMHOE NepecTpoeHmne TObKO MO 3aTPOHYTbIM 6/10-
Kam 1 LUN—am. BocctaHaBnMBaeTCcs TONbKO YETHOCTb, YTO CYLL,ECTBEHHO YCKOPSIET npoLiecc
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« bonee BbiCOKass NPOM3BOAUTENILHOCTL NO CpaBHeHUI0 ¢ RDG Ha onepaumsax ciydanHom 3anucm 1 YTeHus,, 0Co6eHHO
8 All—Flash koHdurypauusx

A\ BHumaHue

Ha ogHow CX[, HegonycTMMO oAHOBPEMEHHO co3aaBaTb rpynnsl DDP v DDP2!

LlononHuTenbHyo MHGOPMaLMIO CMOTPUTE B pasaene «PeKoMeHAALMM MO 3aLLUTE OaHHbIX.

MoopobHoctn no apxutektype DDP u HacTtpoike npousBoanTenbHoCTU: «OpraHu3auust rpynn XpaHeHUs AaHHbIX
(AERODISK RAID-guide)» n «Ontumusaums npomssogutenbHoctu (Performance Guide)».

MeHto DDP conepxuT cnepyoLime BKIALKM:

 Ipynnbl — BO BK/1afIKe OCYyLLECTBNAETCS BbIBOA MHOpMaLumn 060 Bcex co3aaHHbix DDP—rpynnax, a Takxe npeno-
cTaBnseTcst QYHKUMOHAN CO3aaHus, yaaneHus, HopManumsaumm DDP—rpynnbl, coO3aaHWs TOHKOO XpaHMAMULLA, Ha-
cTporikn ALUA

« Jlornyeckme ToMa — BO BK/IaAKe OCYLLECTBASETCS BblBOA, MHDOPMaLMM 060 BCeX CO3AaHHbIX NOrMYECKMX TOMax
Ha DDP—rpynne, a Takxe npenoctaBnsetcs PyHKLUMOHAN CO3AaHUS, YAANEHUS NOrMYeCcKMX TOMOB, CO34aHUS MTHO-
BEHHbIX CHUMKOB (CH3MKNOHOB), U3MEHEHUS MAPAMETPOB NOrMYECKOro ToMa.

e MrHOBeHHble CHUMKM — BO BKNAAKE OCYLLIECTBNAETC BblBOA, MHMOPMaLuM 060 BCEX CO3AaHHbIX MIHOBEHHbIX
CHMMKaX, a TakxXe NpeaocTaBnsetcs GyHKUMOHAN yaaneHns/ BOCCTaHOBNEHWS/ BOCCTAHOBNEHNS B HOBbI 06bEKT
MIHOBEHHOMO CHMMKA
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fpynnol

[ins paboTbl € rpynnamu nepenaute Ha BKNaaKy «lloncucTteMa xpaneHus> >> «DDP» >> «Tpymmb»

Bo Bknaake «Ipynnbl» npeacraBneHa MHbopMaLums 060 Bcex cosparHbix DDP—rpynnax, a Takxe NpefocTaBnsaetcs dhyHk-
LMOHaN CO3AaHUs, YAANEHMS, HOPMaNU3aLMK, CO3AaHUs TOHKOTO XpaHUAKLLA U BKIOYeHUE/BbIKNtoueHe ALUA.

DDP (Dynamic Disk Pool) E“;E 10MOLE N0 HACTPOIKe

Tpynnei Noruueckue Toma MrHOBEHHBIE CHUMKM

) | Konuuecteo cTpok 10 ~ | Konouku v 0BHOBMTL

fpynna Cocronnme Craye WaGnow Crpywrypa Enok Bnagenen

Nuckos: 3

v L] CranaapTHbIi CéoiiHbix au 16 MiB ENGINE-O

omos: 0

Bknaaka «lpynnbi» npeactaBieHa B TabNMYHOM BUAE M COLEPXKMT ClEayOLY0 MHOOPMaLMIO:

Cron- OnucaHue
bel,

lpynna MMS AUMCKOBOW rpynnbl

Coctoa- pabortaer — rpynna noaHoCTbo paboTocnocobHa, AaHHbIe AOCTYMHbI

Hue AerpagupoBaHa — rpynna pabotocnocobHa, faHHble AOCTYMHbI, HO KaK MUHUMYM OAWMH U3 AUCKOB rPynmbl
NMOBPEXAEH UK OTCYTCTBYET
He paboTtaeTt — rpynna HepaboTocnocobHa, LaHHbIe YyTEPSHbI, TOBPEXAEHbI UM OTCYTCTBYET HeobxoaMMoe
KOJIM4EeCTBO AMCKOB ANs paboTbl

Cratyc paboraeT — rpynna NnosHOCTbI0 paboTocnocobHa, AaHHbIe AOCTYMHbI
AerpagupoBaHa — rpynna pabotocnocobHa, AaHHbIe AOCTYMHbI, HO KaK MUHUMYM OAMH U3 UCKOB rpynmbl
NOBPEeXAEH UK OTCYTCTBYET
He paboTaeTt — rpynna HepaboTocnocobHa, LaHHbIe YTEPSHbI, TOBPEXAEHbI UM OTCYTCTBYET HE0BX0AMMOE
KOJIMYECTBO AMCKOB ANs paboThl

La6- CTQHAAPTHbIA — OAMH TUMN OUCKOB

NOH 6bicTpbiit — rnbpua HDD+SSD

O6bEM  3aHATO — peanbHO 3aHATOE MPOCTPAHCTBO
TOHKOE XpaHunuuie — 06bEM, BblaeneHHbI nog ToHkMe LUN—bI
pasmep — 06wt 06bEM rpynmbl

Crpyk- AUCKOB — KOJIMYECTBO AMCKOB B rpynne

Typa COOMHBIX AUCKOB — KOJIMYECTBO HEMCNPABHbIX OUCKOB
TOMOB — KonnyectBo LUN—oB B rpynne

Bnok pasmep 6/10Ka XpaHeHUS

Bnage-  KOHTpoasiep, 3a KOTOpbLIM 3akpen/eHa rpynna

ney,

DDP 148



PykoBoacTBo agmuHuctpaTtopa ASPOAUCK ENGINE AQ 460

Co3paHue

Yt06b1 co3path rpynny DDP BbinonHuTE cnepyowme nencTems:

Haxmute «Co3paTb rpynny» — OTKPOETCA MOAA/IbHOE OKHO:

CosgaHue aMCKOBOI rpynnb

Hazsanve auckosoii rpynns: *

B ABTO33MEHa CEOMHEIX ACKOB

Paamep 6noxa: *

16 MiB b

MaKc. CKOPOCTb MHUUMANHW3AUNA W
cunxponmzaunm (MB/c): *

50

Auckn BbiGpaHHbIe auckn
Touck Mouck
Bocrynnsie qucin BoiGpannie ncin

Tun gucka 0Gvem Craryc Caor S/N Tun gucka Obuem Cratyc Cror S/N

~  HDD VMware Virtual disk (3)

HDD 20GiB v - 36000 b5357a090823cb
HDD 20GiB v - 36000c29222218091526c6ad91a076c1b

HDD 20GiB v " 36000c291de46ad0bB38597elchS1deba

B oTKpbIBLWIEMCS OKHE yKaxuTe:
» HasBaHue auckoBoit rpynnbl (06593aTeNibHO)
» Pasmep 6n0ka — pa3mMep 610Kka XpaHeHUs Ha Anckax (06s3aTenbHO)

¢ MakcumanbHag CKOpoCTb MHULMANU3auumn U cuHxponusauumn (Mb/c) - pekomeHpoBaHHoOe 3HayeHne 50 (0693a-
TeNbHO)

« ABTO3aMeHa COO0MHbIX AMCKOB — aBTOMATMYeCKas 3aMeHa BbllLeALnX U3 cTpos amckos B DDP npu Hannuuu ceo-
604HbIX AUCKOB C aHANOMMUYHbIMKU XapAKTEPUCTUKAMM (HEKBOKC MO YMOMYAHUIO BKITHOYEH)

B 6noke «[oCTynHbIE AUCKN» HAXXMUTE NIEBOM KHOMKOM MBbILWIK Ha AUCK, KOTOPbIM HeobxoamMmo aobasbTe B rpynny.
» KHonka «[lo6aButb Bce» — no0b6aBnseT BCe LOCTYNHbIE AUCKM B Fpynny
¢ OkHo «J1o6aBuTb» — f06aBNSET B rpynny ykazaHHOE KOIMYECTBO AMCKOB
» KHonku «PackpbiTb Bce/CKpbITb BCE€» — CKPbIBAET/PacKpbIBAET coaepXnumoe 610Ka ¢ AMcKamum

[ins 3aBepleHus co3panus rpynnsl DDP HaxmuTe «MoaTBepAUTbY.

© Npumeuanne

» [1na DDP ypoBeHb RAID 3apaértca Ha ypoBHe nornyeckoro toMa (LUN)

 [lpu cozpanmn DDP onpenensatoTcs ToNbKO AMCKM, BXOAALWME B Fpynny

HeiicTBuUa

[ns BbinoNHeHWs fencTeui ¢ co3gaHHon rpynnoi DDP Bbibepute AOCTyNHOE AeNCTBME B BEPXHEM MEHIO MU HAXMUTE
NpaBoM KHOMKOM MbILWK NO CTPOKE C MHPOpMaLMEN O rpynne 1 B BbINaAAIOWEM MEHIO BbibepuTe HYXXHOe feicTBue:
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DDP (Dynamic Disk Pool) 1B} Nomows no HacTpoike

| roynne Nlorudeckue Toma MrHOBEHHEIE CHUMKIA

£a CmenuTs anagencua @ Buknrounrs + [10628MTL TOHKOR XpaHUAHWE & Nposepurs gucku gna aeTozamens

§ Yaannte

) | Komuectsoetpor10~ | Konowwu ¥ < OBHoBMTL

fpynna Coeroatme Crarye wasnon O6vem Crpywrypa Bnok Bnageney

Duamueckn 3auaTo: 15.04 GiB
Norunuecku sanaTo: 5 GiB DOwckos: 3

R77 v L] CTaHAapTHBIR ToHkoe xpaHunuwe 0B CBoMiHLIX Auckos: 0 16 MiB ENGINE-O
Cao6ogHo: 44.81GiB Tomoe: 0

BuiGpano: 1 Pazmep: 59.85 Gi

£ Cmenuts snagensua

3anuon c1noTualzant 7

O Beknrounts
+ [o6a8uTe TOHKOE XpaHATMLLE

B PacwmpuTs Tonkoe xpaHKnMLe

B Yoanuts ToHKkoe xpaHunuwe
@ Nposepute avickn ann aTozamenrs!

W VoanuTe

B 3aBucumocTn ot napameTpoB AnckoBow rpynnbl DDP, a Takke Hanuums TOHKOro XpaHUAuMLLA B 3TOM rpynne, Ha BKNagke
«MopTbl» AOCTYMNHbI CNeayowue KOMaHabl U OeACTBUS:

o CmMeHUmMb 8/1a0e1bya 2pynnel

 Bratoyume/8eiknodums 2pynny

e Yoanume epynny

 Jlobasums moHKoe XpaHuauuje

e Pacwupumes moHkoe xpaHunuwie (eCnm TOHKOE XpPaHUIMLLE CO34aHO0)
e Y0anume moHkoe xpaHuauuje (€M TOHKOE XpaHWAULLE CO34aHO0)

¢ [Iposepumes Hanu4ue OUCKo8 /11 A8MO3aMEHbI

e Hopmanuzosame cmamyc

CmeHa Bnagenbua

KoHTponnep, Ha KOTOPOM CO34aHa AMCKOBAS rpynna, aBTOMaTUYECKM CTAHOBUTCS €€ BALleNbLEeM.
KomaHza «CMeHuTb Bnagenbua rpynnbl» nepesoant DDP—rpynny Ha BTopoit koHTpoanep CXI.
MepekntoyeHune auckosblix rpynn DDP Mexay koHTponnepamu CXI cnepyeT BbINOMHATD B CNEAYIOWMX CAYyYasX:

« [1ns paBHOMepHOro pacnpeneneHus Harpysku Mexay KoHtponnepamu (CX[, He pacnpenenseT rpynnbl MEXAY KOH-
TPONiepaMu B aBTOMATUUYECKOM PEXUME)

* [1n5 BbINONHEHWS 0GHOBNEHUS KOHTPOSIEpOB (06HOBASIEMbIN KOHTPOJINEP CliefyeT 0CBOOOAUTL OT AUCKOBBIX Fpyrn
DDP, ecnu Takas pekomeHAaums ecTb B ONMCaHMK MaTya)

e [lng BbINONHEHMS paGOT Ha KOHTpoasnepe, KOTopble MOryT NnpuBecT K OCTaHOBKE BBOAA—BbIBOAA

. I'IpM 06Hapy)KeHMI/I HeWTAaTHbIX cm’yau,uﬁ, C PUCKOM OCTaHOBKKM BBOAA—BbiBOAA

© Npumeuanne

MepekntoyeHMe BbI3bIBAET KPAaTKOBPEMEHHYIO 3aMOPO3KY BBOAA — BbIBOAA, B 60/bluMHCTBE ciyvaeB OC cepBepoB 310
He 3aTparueaet

Y1obbl nepexkntounts DDP ¢ oaHOro KoHTponnepa Ha Apyrou:
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1. HaxxmuTe «CMeHUTb Bnagenbua rpynnbl»

2. B OTKpbIBLWWIEMCA MOAA/IbHOM OKHE HaXXMUTe «nOATBepAMTb»

CmeHnTs Bnagensua rpynnei: R77 =

[G) Ha BpEMA CMEHEI BNadenkblUa BCE ONepali BEE0A3-BbIBEOOD E}I',EI,}I'T 3aMOpOHEHBI ]

MoaTEEepaAWTe CMeHy BnagensLa.

MNMogTRepaouTh

‘ OTmeHa

BknioueHue/BbiknoueHUe

Y106bl BKAOUYNUTL/BBIK/IKOYATL Fpynny:
1. HaxmuTe «Bknountb rpynny» unu «BoiknwouuTb rpynny»

2. B OTKpbIBLWEMCA MOAA/IbHOM OKHE Ha)XXMUTE (("O.D.TBEPAMTI:»
BoiknwunTte rpynny: R77 X

MosanyiicTa, NnoATEEpAMTE CMeHY CTaTyca

MNoaTeepauTh

‘ OTmeHa

Ypnanenue

© Npumeuanne

Mepen yoaneHveM ybeautech, YTO JaHHbIE HE HY)XXHbI U yaaneHbl Bce 06bekTbl rpynnbl (LUN—bI, IP—pecypcbi)

YTo6bl YOanuTb rpynny:
1. HaxmuTte «Ypanutb rpynny»

2. Ecnu B rpynne ocTanucb TOMa, yCTaHoBUTE HNAKOK «YAaNnuTb NPUHYAUTENbHO BMECTE C rpynnom»
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VaanuTte rpynny: R77 X

MNoxanyAcTa, NoATEEPAWTE YaaneHHe rpynne!

Ha rpynne oTcyTCcTEYOT GainoBbIe CUCTEMBI MM
NOrMYECKWe TomMa.

‘ DTMEHE‘ MNoagTBEpAUTL

3. HaxmuTe «MoaTrBepanTb»

A\ Buumanue

Jlornyeckune Toma, npuHaonexawme ANCKOBOM rpynne, 6y,£l,yT yAoaneHbl NpUHYOUTENBbHO

Jo6aBneHue TOHKOro XpaHuauLLa

ToHkne TomMa B DDP—rpynne pasmewatoTcs B CneumanbHO 3ape3epBUpOBaHHONM 06nactu 3Tor rpynnel — «TOHKOe xpa-
HuAMwe». Ytobbl CO34aBaTh TOHKME TOMa, CHaYana co3ganTe 3Ty obnactb Ha BbibpaHHo DDP-rpynne.

© Npumeuanne

«TOHKOEe XpaHunuwe» BblAENSeTcs OTAeNbHO Ang Kaxaon DDP—rpynnbl M ucnonb3yeTcs TONbKO AN TOHKMX TOMOB
3TOM rpynnbl

Y1obbl CO34aTb TOHKOE XpaHunuuie:

1. HaxxmuTe «[106aBUTb TOHKOE XpaHMAULLE» — OTKPOETCS MOAA/IbHOE OKHO

MNobaBWTL TOHKOE XpaHWUAULL e X
NocTty 1 06be 7 - Ofnem: *
1 " GB o~
Tun sawmTe: * KonvyecTeo gMcKoe * 0 ECTED AWCHKOEB
RAID-1 v 2 v

‘ OTmeHa | MoaTeEpAUTL

B OTKPbIBLUEMCA OKHE YKaXXUTE!:
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¢ 06LEM XpaHuauLa

* EanHMLy u3MepeHuns o06bEMa

e Tun 3awmTbl. CNMCcoK fOCTYNHbIX YypoBHen RAID 3aBUCHT OT KonyecTBa AUCKOB B rpynne:
- RAID-0

RAID-1

RAID-5

RAID-6

RAID-10

» KonuuectBo AMCKOB (B 3aBMCUMOCTM OT BbibpaHHoro Tnna RAID), Ha koTopbix 6yaeT BolaeneH peseps
mecta ong LUN—osB:

- RAID-0 — MUHMMYM 2 AMCKA OaHHbIX, MAKCUMYM — OOCTYMNHOE KOJNMYECTBO AMCKOB B CUCTEME,
none «KonnMuecteo AMCKOB YETHOCTU» OTCYTCTBYET

- RAID-1 — 2 gucka paHHbIx, none «KonnuectBo AUCKOB YETHOCTU» OTCYTCTBYET

- RAID-5 — o1 2 po 9 anckoB gaHHbIX, 1 AUCK YeTHOCTM (MO YMOTYAHMIO)

- RAID-6 — oT 3 00 22 AMCKOB AaHHbIX, 2 AUCKA YETHOCTU (MO YMOMYaHUIO)

- RAID-10 — o1 4 no 24 nMcKoB AaHHbIX, nosie «KonnuecTtBo AUCKOB YETHOCTU» OTCYTCTBYET

2. Haxmure «MopTBEpAUTLY

PacwmpeHune TOHKOro xpaHunuia

Onums «PacluMpuTb TOHKOE XPaHUULLE» MO3BO/SET YBENNUMTL 06bEM TOHKOTO XPaHUIMLLA, CO3AAHHOMO PaHee Ha Bbl-
6paHHoin DDP—rpynne.

[lna paclwmpeHus TOHKOTO XpaHUAULLA:

1. BbibepuTe CTPOKY C rpynmnoi, Ha KOTOPOi CO34aHO TOHKOE XPaHWUMLLE U HaXMUTe «PacluMpUTb TOHKOE XpaHUIU-
we»

2. YKaxuTte HOBbIM 06BEM (He MeHbLUE TeKYLLEro) U eAMHULY U3MePEeHUs
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PacwumpuTb TOHKOE XpaHunuLie rpynnbi X
Mpynna Obtem xpaHunMwLa:
R77/thinstorage 1GiB

NWUCHOE B TOHKOM DoctynHbli 06wem gMCHoE:
HPAHWAMLLE: 12.9 GiB

2@

Hoewlit 0bbem xpaHunMuwa *

! G ~

lMoaTeepauTh

‘ OtmeHa

3. HaxmuTte «MoaTrBepantb»

YpnaneHue ToHKOro XpaHunuuwa

[lns ynaneHus TOHKOro XpaHUmLLA:
1. BblbepuTe CTpOKY C rpynnoi, Ha KOTOPOM CO34aHO TOHKOE XPAHWUIMLLE U HAXKMUTE «YAANIUTb TOHKOE XPaHWULLE»

2. B otkpbiBLIEMCS MOAANILHOM OKHe HaxmuTe «MoAaTBEpAUTDY

YaanuTe TOHHOE XpaHunuuwe rpynnei: R77 X

[ (D NoanyitcTa, yGeAMTECS, YTO BCE TOHKWE NOMMYECKUE TOMA YAANEHE ]

ﬂn,u,‘raep,qwre Vianedue TOHKOMo XpaH1nuiia.

MoagTeBEepoUTL

‘ Otmena
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I'IposepKa Haanuyua AUCKOB AN aBTO3aMEHbI

Paspen otobpaxaeT CMMCOK MAeHTUHUKATOPOB AMCKOB, AOCTYMHbIX A aBTO3aMeHbl. [IMCKM B CNMUCKe COBMAJAOT Mo
napameTpaMm c Auckamu BblibpaHHow DDP—rpynnbl.
[lng npoBepKu Hannums OUCKOB:

1. BoibepuTte HyxHyt0 guckosyto rpynny DDP u HaxmuTe «[poBepuTb Hanuume AUCKOB A aBTO3aMEHbI»

2. OTtkpoeTcs MoAaNbHOe OKHO

npnaepwrb HanMyve aMCKOE ANA aETO3aMeHbl X

MNapameTpsl AMCHOB B rpynne

CHOpOCTE EpaLL. WNWHAENA Pazmep aMcka

HeuzeecTHo 21474836480

Pazmep duzmueckoro Gnoxa Pazmep noruyeckoro 6noka
512 512

Ceo6ogHble AUCKK, COBNAAal0LWKWE N0 NApamMmeTpam

He HangeHb! gyckmn

CeofogHble AUCKM, HE COENaAaloLLIME NO NapaMeTpam

He HangeHb! guyckmn

B okHe npeacTtaBneHa MHpopmaums o:
* [lapameTpax AMCKOB B rpymnne
* CBO60AHbIX AUCKAX, COBMNAAAIOLMX NO NAapaMeTpam

* CBO60AHbIX AUCKaX, HE COBNagaoWmnx no napaMeTpam

Hopmanusauus cratyca

Mpu annapaTHbix c6osax DDP (Hanpumep, BbIXOA M3 CTpOS [AMCKOB) CTaTyC [AWMCKOBOWM Fpynnbl MU3MEHSIETCS Ha
«derpagupoBaHax. [pynna B 3ToM cTaTyce paboTtocnocobHa, AaHHble AOCTYMHbI, HO KaK MUHUMYM OZIMH U3 IUCKOB rPynmbl
NOBPEeXAEH WK OTCYTCTBYET.

MHorga nocne BocctaHoBneHus auckos B DDP cratyc «[erpagmMpoBaHa» MOXeT He U3MEHWUTbCS (Hanpumep, ecsin Ha
[MCKAX COXPAHAIOTCS NpOrpaMMHbIe UK annapaTHble oWnbKHK).

Ecnu yBepeHbl, 4to npobnema ycrpaHeHa (OWMOKKM HE HaKamnaMBakTCS M UX MOXKHO COPOCUTD), BbINOJHUTE HOPMANU3aLMIO
BPYYHYHO:

1. HaxmuTe no HyxxHo# rpynne DDP B ctaTyce «[erpaanpoBaHa» v Bbibepute «HopmanusoBatb cratyc»

2. B oTkpbiBlIEMCS OKHe HaxmuTe «lMoaTBEpANTLY
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MpocmoTp uHpOpMauuu o rpynne

YTt06b1 MONY4MTh MHPOPMALMIO O cyllecTBytolei DDP-rpynne, BbINONHUTE Cieayrolme LencTBUS:
1. MNepeiigute Ha BKNaaky MeHio «llogcucteMa xpaHeHus» >> «DDP» >> «Tpymms»

DDP (Dynamic Disk Pool) B Nomows no acTpoiie

| roynne TNlornseckie Toma MrHoBeHHbIE CHIAMKH

+ Coagate

(G ) | Konwdecteoctpok10~ | Konowkm v < O6HosHTs

fpynna Cocromnue Cratye WaGnon O6rem Crpywrypa Enok Bnageney

Dusnieckn 3aHaTo: 15.04 GiB
foruvecku sanaTo: 5 GiB [uckos: 3

R77 v L] CTanaapTHeIin loHKOe xpaHuauwe 0B C60iHLIX amckos: 0 16 MiB ENGINE-O
CsobogHo: 44.81GiB Tomos: 0
Paamep: 59.85 GiB

2. B 1abnuue «lpynnbl» HAXXMUTE NEBOM KHOMKOM MbIWK MO Ha3BaHUIO HYXHoM DDP-rpynnbl - oTKpoeTcst BKnagka
«OCHOBHbIE HAaCTPONKU»

/R77

‘ OcHOBHBIE HACTPORKKA Ouckn Noruyeckue Toma

CocToAHue RT7 Wudopmauma o rpynne R77
Cratyc ® 0N GUID rpynnsi xvdjQc-kpe9-TSCZ-1E3X-BUgC-yVsS-rUBHIq
Bnapeneu (ENGINE Ne)  ENGINE-O Bcero auckos 3
HDD busy - 251% CHoiHbIE AVCKK 0
3aHATo 15.0GiB 1= 59.9GiB CeoB0AHbLIX AMCHOE ANA ropAYei 3aMeHsbl 0
ABTo3ameHa -
Monpepxka ALUA
MaKCMMansHaA CHOPOCTE MHULMANW3ALMK W CUHXPOHU3aLUKU (MB/C): 50 : MoareepauTs

Bknapka OCHOBHbIe HACTPOIKU

Ha Bknagke «OCHOBHbIE HACTPOMKU» OTOOPAXKAOTCS Cnepyomne UHPOPMaLMOHHbIE BNOKMK:

 bnok «CocTosiHne rpynnbi»:

Cratyc - Bkn./Bbikn.

Bnapenewy, - UMs KOHTPO/EPa, 33 KOTOPbIM 3aKpensieHa rpynna

HDD busy - nong 3aHaToro mecra

3aHaTO — 06bEM 3aHATBIX OAHHbIX

* bnok «ToHKoe xpaHunuwe rpynnbl» (610K 0TO6paAXKAETCS, €CNIM TOHKOE XPaHWAWLLE Ha AMCKOBOW rpynne 6b110
CO34aHO):

- Pa3smep - pusnyeckun BoineneHHoe Mecto nog ToHkne LUN-bi
- Tun 3aWmTbl AaHHbLIX B TOHKOM XpaHUnuLe

- (Pusmuyecku 3aHATbIN 06bEM TOHKOro XpaHUAMULLA — YTOObI 06BEM MepecynTbIBaNCS KOPPEKTHO NPU 0CBOOOX-
[EHUU MeCTa, MOHTUPYMTE TOHKME TOMa C NapaMeTpoM discard WM ucnonb3yite co cTopoHbl OC MHCTpY-
MEHTbl unmap, fstrim.
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Jlornuecku 3aHATbI 06bEM TOHKOr0 XpaHMAMLILA — JIOTMYECKM aapecoBaHHOE NPOCTPAaHCTBO Ha Bcex LUN-ax
B 3TOM XpaHunuLLe

CB060AHBIN 06LEM B TOHKOM XpaHUAMULLE

¢ bnok «<UHdopMauus o rpynne»:

GUID rpynnbl - yHMKanbHbI aeHTHd@UKaTop DDP-rpynnbl B cucteMe
Bcero: AMCKOB — KOJIMYECTBO BCEX AMCKOB, BXOAAWMX B FPYNMY HA TEKYLWMIA MOMEHT
C60¥iHble AUCKM — YMCI0 OTCYTCTBYHOLIMX MM HEMCMPABHbIX AMCKOB B rpymnmne

CB060AHBLIX AUCKOB ANA ropsAYeit 3aMeHbl — YMCNO AOCTYMHbIX AMCKOB, NOAXOAALUMX MOM aBTO3aMEHY MO
napameTpam

ABTO3aMeHa CH0MHbIX AUCKOB (B AAHHOM MEHI0 €€ MOXHO BK/IOYUTb UM BbIKNHOUYNUTD)

Noppepxka ALUA - nepekntoyatenb aCUMMETPUYHOIO AOCTYNA K NYTSM (B 4aHHOM MEHI0 €€ MOXHO BK/IOUYUTb
UNN BbIK/IOYUTB)

MakcuManbHas ckopoCTb MHMLMANM3aLMK U CMHXpOHU3aummn (M6/c) — orpaHnyeHune GOHOBOM CKOPOCTM One-
pauuin UHUUManu3aumu/pebunaa Ans MUHUMU3AUMM BAMSHUS HA pabouyto Harpysky

ToHKOE XpaHUMULLE NOALEPXKMBAET NepPenoanUCKy: CyMMapHbIA IOTMYECKU BblLENEHHbIM 00bEM TOHKMX TOMOB MOXET
npeBblllaTh (HaKTUYECKM AOCTYNHOEe MECTO B rpynne. 3TO MO3BOASET 3anyckaTb 60/blle TOMOB M CEPBUCOB, 3aHMMas
MEeCTO No Mepe HaKTUYECKOM 3anncK, a He 3apaHee pe3epBupys BeCb 0OBEM.

MpeumyliecTsa:

 TM6KOe M IKOHOMHOE MCMO/Ib30BaHME MPOCTPAHCTBA: BbIAEIAETCA U PACXOAYETCA (haKTUUYECKM 3aNMCaHHbIA 06bEM,
6e3 3apaHee 3ape3epBUPOBaHHbIX G/I0KOB

* DBbICTpbIii 3anycK HOBbIX CTYXK6 6€3 HEMEAIEHHOTO PaCIMPEHUS MYTOB XPaHEHUS

 lMpocTaa KOHCONMAALMSA Pa3PO3HEHHBIX HAarpy3oK: ya06HO AepXaTb MHOMO HeHObLIMX CEPBMCOB Ha OQHOW rpynne,
MOTOMY YTO KaXAbli MCMONb3YeT Maio MeCcTa M pecypcbl He NpoCcTanBatoT

A\ BuumaHue

HepxuTte 3anac cBob6OAHOrO MeCTa M peryngpHo BO3BpallaWTe ero B nyn C nomowpko fstrim  (unu
online-discard/unmap), 4to6bl n36exaTb NPOCTOEB M NOTEPU AAHHbIX
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YT06bI NOMYYUTL MHPOPMALMIO O LOCTYMHbIX AMCKAX, BbINOJHUTE CNeLyoWwme AeNCTBUS:

1. MNepengunte Ha BkNAAKy MeHio «llogcucTteMa xpaHeHus» >> «DDP» >> «Ipymmsl»

o
DDP (Dynamic Disk Pool) (B, Momouws no HacTpoiike
[ + cospars |
”
( Konusiectso crpok 10~ | Kook ~ & 06HoBHTH
fpynna Coevomue Crarye WaGnow Ofnem Crpyurypa Bnow Braneney
Dusniecku 3anaTo: 15.04 GiB
Norueck 3anao: 5 Gib Oucros: 3
R v . CrangapThsit Towroe xpanunuue 0B CBortbix avckos: 0 16 MiB ENGINE-O
CaoBoaro: 4481 GiB Towmos: 0

Pasmep: 59.85CiB

2. B tabnuue «lpynnbi» HOXMWUTE NEBOM KHOMKOW MbIWM NO Ha3BaHUIO HY)XXHOi DDP-rpynnbl — oTKpoeTcs Bknaaka

«OCHOBHbIE HAaCTPONKU»

logcucTema xpaHeHu DDP / RT7

| OcHOBHBIE HACTPOAKK Ouckin

Norvyeckue Toma

CocroAnue R77

Undopmauun o rpynne R77

Cratyc ® 0N GUID rpynnel xvdjQc-kped-T5CZ-1E3X-BUgC-yVs5-rUBHIg
Bnageneu (ENGINE Ne)  ENGINE-O Bcero guckoe 3
HDD busy - 25.1% CBoRHBIE AMCKK 0
3auATo 15.0GiB 1z 59.9GiB CeoBoaHbIX AMCKOE ANA FOPAYER 3aMeHbl 0
AsTozameHa ™
Moapepwka ALUA
MaKCMMANEHAA CKOPOCTE MHULMANK3aLUMK M CMHXpoHKU3aumK (M6/c): 50

3. OTkpoiiTe BkNaaky «Oucku» — 3necb oTobpaxaeTcs MHPOPMaLMs O AUCKAX, BXOAALWMX B Fpynny

OCACTEME XPaHEHW DD F /D
| ocHoskbie vacTpoiiku Lvcku TNloruueckue Toma

| + posasums ancen |

( ) | Komaecrsocrpox10~ | Konowkn v 2 O6HoBMTS
[J  Vcrpoicrao Tun Maenmudurarop Mpow: 0gens Craryc O6nem Tun gucka Caobogrie SanaTuie Bnown
3aunT0: 16.03 GiB
sdf Danrsie 36000c29d3c206F1eb583c55137791262 VMuware Virtual disk + ONLINE Caooaro: 392 GIB HDD 251 1026
Paamep: 1995 GiB
3anaro: 16.03 GiB
sdj Danbie 36000c29b45628da79befebsfE02d36ce VMuware Virtual disk + ONLINE Caooauo: 392 GIB HDD 251 1026

Paamep: 19.95 Gi

Cron6bubl Tabauubi:
 YcrporictBo — ums aucka B OC
e Tun - ponb AMCKa: AaHHbIE UK KILU
* UpeHtudumkartop - yHukanoHbin ID gucka
« MpousBogutens M Moaenob
« Craryc - coctosiHne gucka (ONLINE/OFFLINE)

¢ 06bEM — 3aHATLIN U CBOOOAHbIM 06bEM Ha AMCKeE, NOMHBIM pa3Mep AUCKA

MoaTeepauTs
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¢ Tun pucka - HDD unun SSD
* CB06OAHbIE BNOKU — KOSIMYECTBO CBOOOAHbIX 6SIOKOB

* 3aHATble BNIOKMU — KOJIMYECTBO 3aHNATbIX BIOKOB

Jo6aBneHue

Ytobbl 406aBUTL ANCKM B rpynny:

1. HaxmuTte «[,06aBUTb AUCKU» B BEpPXHEM NN1€BOM YIy OKHa — OTKpOeTCA MOAa/IbHO€ OKHO:

PenakTUpoBaHue AVCKOBOM rpynnbl

Ll [ AeTosamena CEOiiHLIX AUCHOR

16 MiB
Makc. CKOpOCTS MBMLMaNVSALMN 1
cuHXpaHM3aLmn (MB/c): *
50 it
Avckn BuiGpanubie gucku
MNouck Nouck
AocTynmbie anckin BuiGpanmbie Anciin
Tun ancxa O6nem Cranye Cror s/ Tun aucka OBnem Cratye Cror /N
~  HDDVMware Virtual disk (6) foGasuteece  flobasute | O HDD 20 GiB v - 36000c29b14bcc05f19cBe2fdf416a78c
HDD 20GiB v - 36000c29831f378e352fccbifedbleche HDD 20 GiB v - 36000c297c6c0chd1fbas5dbf51c786cc
HDD 20Gi8 v - 36000c2952beealef4b4447dbbcb95ca3
HDD 20GiB v = 36000c293d61400e7ad1e08746C43d798
HDD 206GiB v - 36000c2937294293593b5357a080823ch
HDD 20GiB v - 36000c29222218091526c6ad912076cTh
HDD 20GiB v - 36000c291de46ad0bB3B597elchS]deba

2. [Mpu HeobxoamMMoCTH M3MeHnTe «Makc. CKOpOCTb MHULMaNU3aummn U cuHxpoHusauumn (Mb/c)»
3. BbibepuTte HyxKHble AUCKM
B 6noke «Bbl6op AMCKOB» JOCTYMHbI CleayLWwmMe 3/1eMEHTLI:
» KHonka «[lo6aBuTb Bce» — f06aBnseT Bce AOCTYMHblE AMCKM B Fpynny
e OkHO «[106aBUTb» — NO3BONSIET YKa3aTb KOMMYECTBO ANCKOB AN f06aBNeHUS
» KHonku «PackpbiTb Bce» 1 «CKpbITb BCE» — CKPbIBAET/pacKpbIBaeT cofepXmnmMoe 610ka C AMcKamu

4. Ona 3aBepuwenuns gobasneHuns auckos B rpynny DDP HaxmuTe «MoaTBepAUTb»

DevictBus
[insg BbINONHEHUS [ENCTBUIA C CO3AAHHBIMU AUCKAMU BbibepuTe AOCTYMHOE AEMCTBUE B BEPXHEM MEHIO USIU HAXMUTE
NpaBoi KHOMKOWM MbIWKM NO CTPOKE C MHPOPMALMEN O ANCKAX M B BbINAAAMLEM MEHIO BbiGEPUTE HYXKHOE AENCTBUE:
LocTtynHble onepauuu:

e YnaneHue amcka

e 3aMeHa aMcKa
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oAcKcTema xpaseHua / DD pyn /D1
| OcHoshle HacTpoiku Lvcku lorueckuie Toma

| + AoBasum. auckn | [ = 3amerms |

B verpoiiersa. Tun MaenTudunarop MpoussoauTens u mogens Cramye

sdf Aa "77"1c29d3c206f1eb583c55137791242

Buibpano:1

VMware Virtual disk * ONLINE

3amenuTs

sdj fa €29b45628da79befab5f892d36ce VMware Virtual disk * ONLINE

B Vaanue

Odn

3annci e 1 no 2 us 2 sanucei

Ypanenue

Y066 YOANWUTb AUCK:
1. BbibepuTe CTPOKY C HY>XHbIM OUCKOM M HAXXMWTE «YAANUTb»

2. B OTKpbIBLWWIEMCA MOAA/IbHOM OKHE HaXXMUTe «nOATBepAMTb»

O6nem

3annTo: 16.03 GiB
Ceo6oano: 3.92 GiB
Paamep: 19.95 GiB
3amnATo: 16.03 GiB
Czo60aHo: 3.92 GIB
Pazmep: 19.95 GiB

| Konwsecrsocrpox10~ | Konowwn~ | < OBnosuTs

Tun auexa CaoGopusie Gnoku SamnAThie 6noHM

HDD 251 1026

A\ BHumaHue

LOVCKM € faHHbIMUK, B TOM Yuncie CJ'Iy)Ke6HbIMl/I, YOANNTb HENb34

3ameHa

Y100bl 3aMEHUTb OUCK:

1. BbibepuTte CTpOKY C AUCKOM, HAXXMUTE «3aMEHUTb»

2. B OTKpbIBLIEMCS MOAANIbHOM OKHE BbiGepuTe HOBbIM AUCK U HaxMuTe «[oATBEpAUTDY

3ameHa AMCKa

3aMeHASMBIA OWCK
36000c29b45628da79befeb5f892d36ce

Hoswii guck *

MowWck No onuMAmM

36000c29b14boc05f19c8e 2fdf416a78C
36000c29831f378e352fcchffedbleche
36000c297cbc0cbdlfbassdbfalc?Bbo

36000c2952beealefdbaasTdbbcb95cal

Mocne 3aMeHbl B kKoNOHKe «ApeHTMDUKATOP» Y 3aMEHEHHOIO AMCKA 0TOBpaXKaeTcsa HOBbIN MaeHTUdMKATOP.

DDP
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Jlormyeckue Toma

DDP—LUN (ToncTtbi uam TOHKMIM) — B104HOE YCTpOMCTBO XpaHeHus daHHbix (LUN) B coctase DDP, poctynHoe Xo-

cTy/cepsepy no npotokonam FC u/mnm iSCSI.

© Npumeuanne

Ha DDP—nyne Tonctbie u TOHKME TOMa BeayT cebs uHauve, 4eM Ha RDG—rpynnax. YuuTbiBaTe 310 Npu NAaHUPOBaHUM

BblAENEHMNS ANCKOBOW EMKOCTW.

MHdopmaumtio o normyeckmnx Ttomax DDP MoxHO npocMoTpeTs, nepenas Ha OaHY M3 ABYX BKNALOK:

e «llomcucTemMa xpaseHus» >> «DDP» >> «Jloruueckue ToMa» — Ha 3TOM BK/afke oToOpaxaloTcs BCe noruye-

CKne ToMa CUCTEMDI

e «llogcucTeMa xpaHeHus» >> «DDP» >> «Ipymmbl» >> «Jlorudeckume ToMay» — Ha 3TOW BKIaAKe OTOOpaxaoTcs

nornyeckne Toma BblbpaHHon DDP—rpynnbl

Ha Bknagke «Jlormueckne Toma» B TabMYHOM BUAE npencraesneHa MHdJOpMaLI,Mﬂ 0060 BCEX CO3AaHHbIX JIOFMYECKMX TOMAX

Ha DDP—rpynne:
DDP (Dynamic Disk Pool)

Mpynnet Jloruueckve Toma MrHOBEHHbIE CHUMKM

+ Cospats

TNceagonmm Craryc MNepectpoenve Tun saugre:

ey
\B8] Nomous no HacTpoiike

KonmuectBoctpok 10~ | Konowwm + 06HOBNTE

Tun Toma O6vem Toma Avckos Nara cospanus Bragenery Qos

Yrenue IOPS: Bea orpaHnueHuit

3anuce |0PS: B AHUHEHWIA

7/Lun3 Lun3 v v RAID1 ToHKMIA 1GiB 2@ 2026-02-10 02:28:16 ENGINE-O

Cron6bupl TabnuLbl:

Cron6el, OnucaHue

Tom rpynna/mms

MceBaoOHUM nceBaoOHUM TOMa

Cratyc pabotaet/He pabotaet

MNepecTpoeHue MOET NN NepecTpoeHne ToMa

Tun 3aWmThl ypoBeHb 3awuThl AaHHbIX (RAID 0/1/5/6/10)

Tun ToMa TONCTbIA UMY TOHKUM

O6béM TOMa — MpU UCNONb30BAHMM KOMNPECCUU
n/Mnu pepynnamKaumm

BupTyanbHbi — 06LEM C Y4ETOM Nepenoanmncku

Mdusnyeckuin — peanbHO 3ape3epBUPOBaHHbIM 0O6LEM Ha rpynne
®dusnuecku 3aHATbIN 06BEM - HaKTUUECKM 3aNUCaAHHbIE AAHHbIE
Ha rpynne nog 3ToT TOM

[unckos konuyecteo auckos B LUN
[ata co3paHus [AaTa 1 BpeMs Co3a4aHMs ToMa
Bnapeney, UMS KOHTPOANepa, 3a KOTopbiM 3akpennéH LUN
QoS YrteHune IOPS
3anuck IOPS
YteHune M/s
3anucb M/s
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|

Co3paHue

YT06b1 CO34aTb NOFUUECKUI TOM, BbIMOSTHUTE canegywume LencTeums:

1. Haxmute «Co3paTb TOM» — OTKPOETCS MOAA/IbHOE OKHO

Cospatb TOM
AWcKoBaA rpynna * Ceo6ogHoe mecTo rpynnbi
| R77 ENGINE-0O 40.75 GiB ~ 12.9 GiB
Wnam * 06bém *
| Luns Mg > | |ciB
MecerpomMum
‘ BeeauTte nCeEaoHMM |
Yucno norv4ecHux Tomoe * WMToro ucnonszoeado
‘ 2 i | 2 GiB
THUN 3aWMTE * AucHos *
| RAID-1 « |2 v
(] ToHKuiA ToM
Yreune IOPS: Yreuwe M/s:
1000 = 3HaveHwe = 300 000 10 = 3HaueHre = 10 000
3anuce 10PS: 3anuck M/s:
1000 = 3nauenre = 300 000 10 = 3Hauenre = 10 000

MonTBEpAUTHL

B OTKpbIBLLIEMCA MOAA/IbHOM OKHE YKaXuUTe:

e JIMCKOBYIO Fpynmny Ha KOTOPOW CO343ETCA TOM
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* WUma normyeckoro Toma (0653aTenbHO)

¢ 06bEM TOMa (0693aTENbHO)

* MceBAOHMM NOrMYeCcKoro ToMa (Heobg3aTenbHO)

 Tun 3awmTbl. CNUCOK AOCTYMNHbIX ypoBHEM RAID 3aBMCUT OT KOAMYECTBa AMCKOB B rpynne:
RAID-0

RAID-1

RAID-5

RAID-6

RAID-10

¢ Yucno normyeckux ToMOB — KOJMYECTBO KOMWUIA NOrMYECKMX TOMOB, CO34aBaEMbIX 33 OAHY OMnepaLuio
(no ymonuaHuio 1)

» KonnuecTBo AMCKOB AAHHbIX — KONMYECTBO AMCKOB AaHHbIX, KOTOpble OYAYyT MCMO/Ib30BaHbI ANs CO34a-
Hua LUN:

RAID—-0 - konnyecTBO ANCKOB AaHHbIX 6€3 OrpaHuYeHui

RAID—1 - 2 gucka paHHbIX

RAID—-5 - ot 2 0o 9 AMCKOB AaHHbIX

RAID—6 - oT 3 0o 22 AMCKOB AaHHbIX
- RAID-10 - o1 4 00 24 AMCKOB OaHHbIX

¢ ToHkuit ToM - c034aéT LUN Tuna «ToHkui». MNpu BKNHOYEHUM aBTOMATUYECKM NOACTABATCA « TN 3alum-
Tbl», «KONMYeCTBO AMCKOB AaHHbIX» U «KONMYECTBO AMCKOB YETHOCTU»

© Npumeyanne

Yekb60Kc «TOHKMIA TOM» 4OCTyMeH Tonbko Ansg DDP rpynn ¢ TOHKMM XpaHUAuLLEM

MNpn HeobxopnMocTH 3apanTe napameTpbl QoS:
¢ Yrenue IOPS
3anucb IOPS

Yrenue M/s

e 3anucb M/s

Ecnu Bce obs3aTenbHble Nons 3anonHeHbl, HXMUTe «MoaTBEPAUTDY.
HeiicTBuUa
[ins BbINONHEHMS AENCTBUIA C CO34aHHbIMKM ToMamu B rpynne DDP Bbibepute focTynHOE AENCTBME B BEPXHEM MEHHO

WM HKMUTE NPaABOM KHOMKOM MbIlLK NO CTPOKe C MHbOpPMaLMen 0 TOMax M B BbiNaAaloWeM MEHI0 Bblibepute HyKHoe
nencreue:
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|

" o "
DDP (Dynamic Disk Pool) (i, Momows no HacTpoiike
[ i pr————
| @ cosaams mruosen it cimok | | ] Cosaars crannon | | @ Vamensirs pasmep | | # Usmemis ncesaonum | | @ Usmerrrs QoS | g Murpuposars | | W vaanurs
Q Mouck | Koauuecteo crpor10 > | Konowwu v | & OBHoBuTL
Tom TicesAaHUM Cratye MepecTpoetue TN SawmTEl TunToma 06nem Toma Avckos [DaTa coaganun Bnageney Qos

Yrerue IOPS: Bez orpaHuueH it

3anuce I0PS: Bes orpakudennii
R77/lur> S~ - v RAID1 Torkuin 1GiB 20 2026-02-10 02:28:16 ENGINE-O0

Utenne M/s: Be3 orparusermii
BuiBpario: 1

3anuce M/s: Bes orparuienii

ID) Cosnars mrHosenHiit chumok

3ancu e 1ne On

Q) Cozgare cusnunon
& U3menuTs pazmep
/' V3menuTs ncesnoHim
(@ Wamenuts QoS
4D Hopmanuzosats
5 Murpupasars
B Voanute
Monb3oBaTento JOCTYMHbI CNeayoLiMe KOMaHabl U OeNCTBUS:
e Yoanume mom
e C030amb M2HOBEHHbI CHUMOK
e C030ameb CH3NK/IOH
e UM3meHUMb pasmep
e /3MeHUmMs ncesooHUM
e U3meHums QoS
e Muzpayus moma

» Hopmanuszayus cmamyca

Ypanenue

Y1066 YyOaNUTL TOM:
1. Haxmute «Yoanutb»

2. Ecnn c TOMOM CBSA3aH MannuHT, ycTaHoBuTe Gaxkok «MpuUHYAUTENbHO YAANUTL ManNnUHT TOMa»
VaoanuTbL ToM X
MoranyidcTa, NoATEEpAWTE YAANEHHE CNEAYVHDLWMAY TOMOB:
R77/Lun3

B MNpuHyaWTEeNbHO YAAAUTE MANNUHE TOMa?

Voanute

‘ OTmena
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3. HaxmuTe «MoaTrBepanTb»

A\ Buumanue

MannuHru, cBsizaHHble C NOrMYECKMM TOMOM, 6y,lJ,yT yaoaneHbl NpUHYOUTENBbHO

CospaHue MrHOBEHHOro CHUMKa

[nsg co3paHMa MIrHOBEHHOIO CHUMKa:
1. Haxmute «Co3paTb MrHOBEHHbBI CHUMOK>

2. B otkpbiBLIEMCS MOAANIBHOM OKHe HaxmuTe «MoaTBEepAUTLY
CozpaTh MrHOBEEHHbLIW cCHUMOK Toma: R77/Lun3 X

HD}HEIJ"I'},H;ICTE!, nogresepaMTe Co3aaHMe MrHOBEHHOMN0 CHUMKA.

MNoaTREPAUTH

‘ OTmeHa

© Npumeuanne

 [1ng TONCTbIX TOMOB CHUMKM BbINONHAKTCS No TexHonorum COW (Copy On Write) 1 He 3aBucaT opyr ot apyra

e CHMMOK npw co3naHum 3aHMMaeT 20% OT UCXOAHOI EMKOCTU TOICTOrO TOMA

e OBbEM MIHOBEHHOrO CHMMKA Npu ero 3anonHeHnn Ha 100% npesbicuT pasmep Toma Ha 0,1%

Co3paHue CHANKIOHA

Y106bl CO34aTb CH3MK/IOH:
1. Bbibepute ToM TMNa «TOHKMI» U HAXXMUTE «CO3AaTb CHINKIOH»

2. B OTKPbIBLIEMCS OKHE YKAXMUTE UMsl U HaxMuTe «MoaTeepauTb»

CozpaTtk cHanKnoH Toma: R77/Lun3 X

Mnm *

snap55 J

‘ Otmena ‘ MoaTBepaAUThL
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A\ BHumaHue

DYHKLMA [OCTYNHA TONIbKO A1 TOHKMX TOMOB

U3meHeHue pasmepa

Onuusa «<M3MeHeHue pasmepax» NO3BONSET YBENNUYNTL 06bEM TOMA, CO3AaHHOIO paHee Ha BblbpaHHo! DDP-rpynne.

[Ons nameHeHus pa3Mepa norM4eckoro Toma:

1. Haxmute «M3MeHUTb pa3mep»

2. YKaxuTe HOBbI 06bEM (He MeHbLUe TeKYLLEro) 1 eauHULY U3MepeHus

NameHWTs pazmep

WMaeHTudueaTop DOP Toma:
R77/Lun3

Teryymidi 0BLEM TOMA:
1GiB

Mcnons3yeTca B yaanéHHoM

Tin Toma:
ToHKMWA

JocTynHelil 0bBEM gUCHKOE:
25.81 GiB

Nuckos B ToOME:

pENAUKHALLMK: 2@
Her
Hoewli obwém: *
1 " GiB ~
‘ OTmeHa MoaTBEepanThL

3. HaxmuTte «lMoarBepantb»

A BHumaHue

Pa3Mep TOMa MOXHO TOJIbKO YBE€/IMYUTb
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|

M3MeHeHne nceBoOHUMA

na nsmeHeHna ncesgoHMMa NOrMYecKoro TomMa:
1. HaxmuTe «M3MeHUTb NCEBAOHUM»

2. B OTKpbIBLUEMCS OKHE YKaXXMUTe NCeBAOHUM U HaxmuTe «MoaTBepamUTb»

MzmeHuTs NnceegoHum Toma: R77/Lun3 X

McesgoHmm *

LunS

‘ OTmeHa lNoareepauThb

© MNpumeuanne

* [lonycTMMble CUMBONbI: NATUHCKUE BYKBbI, LUMGPbI UK CNELMANbHbIA CUMBON «_»

* CneumanbHbie CUMBOJbI pa3peLlleHbl TOIbKO BHYTPU CTPOKU

U3meHeHune QoS

[ns nsmeHenuns napametpoB QoS:
1. Haxmute «M3MeHnTb QOS>

2. B oTKpbIBLIEMCS OKHE YKaxuTe napameTpbl QoS

MzmenunTte Qo5 Toma: R77/Lun3 X
Yrenue IOPS: 3anuck IOPS:

1500 1500
Yrenue M/s: 3anuce M/s:

150 150 ]

‘ OTmena lMogreepguTh

3. HaxmuTe «lMopTBepanTb»
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|

Mwurpaums Toma

Murpaums nossonset nepeHocutb LUN «Ha nety» mexay rpynnamu. McxogHas m uenesas rpynnbl ¢ LUN gomkHbI Haxo-
OUTbCS Ha pasHbIX KOHTpoinepax.

© Npumeuanne

LUN—wmcTouHmKk 1 LUN—npreMHMK BOMKHbI ObiTb UAEHTUYHbI

Y106bl OCYLLECTBUTD MUTPALMIO TOTMYECKOTO TOMA:
1. Haxmute «Murpaums Toma»

2. B OTKpbIBLWEMCA MOAA/NIbHOM OKHE, B BbiNadakoWeEM CnnUcKe «Tom ans nepeHoca», BbIGEpVITe HY)KHbIﬁ Jlornyeckmm
TOM UIN CH3NKNOH

Murpauwna Toma X

Tom gnA nepeHoca *

R55/77 i

OTtmeHa Mogreepanth

3. HaxmuTe «lMopTBEpANTLY

Ecnu B rpynne Ha ApyroM KOHTpoO/iepe HeT JI0rnYeckMx TOMOB C pa3MepoM, PaBHbIM pa3Mepy MCXOAHOMo TOMa, TO CU-
cTeMa BbiBeaeT coobuieHne: «ToMa He HalWAEHbI».

Hopmanusaumsa cratyca

YT06bI OCYLLECTBUTD HOPMANMU3ALMIO IOTUYECKOTO TOMA:
1. Haxmute «<HopmanusoBatb»

2. Haxmute «MoaTBEpAUTDY

© MNpumeuanne

BbinonHWTe HOpManM3aumio, ecnu Nocae nepeesna rpynnbl UAW OTKIOYEHUS NMWUTaHKUS HabnoaaoTcs npobnemsl B
paboTe NorMyeckoro Toma.
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MrHoBeHHble CHUMKU

B MeHio «IllogcucTema xpaHenusy >> «DDP»>> «MruoBeHHBE CHUMKZ» JOCTYMHbI LENCTBUS C CO3AAHHBIMU B CUCTEME
cHanwoTaMu. CH3MLLOTbI MOXHO CO030aBaTb AJ11 TOHKMUX U TONCTbIX TOMOB Ha DDP.

e

Mpumeuanune

Ha DDP-nyne noBefneHWe CHMMKOB Ha TONCTbIX M TOHKMX TOMax oTanyaetcs ot RDG-rpynn. YuutoiBante 310 npwm
MCNonb30BaHUM QYHKLUK.

OcobeHHOCTU

CH3NLWOT, CAenaHHbIM Ha TONICTOM TOME, SABISETCS He3aBMCUMMbIM U BbinonHaeTcs no TexHonorum CoW (Copy On
Write)

Bce co3paHHble CHANWOTbI HE3ABUCUMBI Apyr oT gpyra

Mpwu co3panum cHanwoTa noa Hero pesepsupyeTcst 20% MCXOAHOM EMKOCTU TOICTOrO ToMa (HanpuMmep, Ans ToMa
100 ' pe3zeps - 20 I'b)

B MOMEHT C034aHMs CHUMOK He 3aHWMaeT MecTa. [1o Mepe 3anucu Ha NOrMYEeCcKuii TOM, 418 KOTOPOro BbIMOJIHEH
CH3MLWOT, ero 06bEM MOXeT YBEIMUUTLCS U NpeBbicuTb 20% UCXOAHOI EMKOCTM TOJICTOrO TOMa, HO B 110OOM Ciiyyae
06bEM CHanwoTa He npeBbicuT 100% ncxoaHOM EMKOCTM TONCTOrO TOMa

I'Ipw BOCCTAHOBJ/IEHUMN M3 CHUMKA TOJICTOTO TOMa MCXOAHbIA CHUMOK yAanaeTrca, oCtajibHble OCTalOTCA HE3aBUCUMO
OT BpEMEHU CO3aaHUA.

CH3MWoT, CO34aHHbIA Ha TOHKOM TOMe, $BNSETCS 3aBUCMMbIM W BbLIMOMHAETCS Mo TexHonornu RoW
(Redirect—on—Write). Bce co3naHHble CH3MWOTbI 3aBUCUMbI APYT OT Apyra.

Mpu co3pgaHumn cHanwoTa nog Hero pesepsupyetcs 100% ncxonHOM EMKOCTM TOHKOMO TOMa (Hanpumep, Ans ToMa
100 I'b pe3seps - 100 'b), HO B MOMEHT CO34aHMS CHIMLIOT HUYEr0 He 3aHMMAET.

© Npumeuanne

I'IpM BOCCTAaHOBIEHUM M3 NOOOrO CH3MLIOTA TOHKOFO TOMAa BCE OCTasIbHbIE CH3MLWOThI 4151 HEFO CTAHOBSITCS HEAENCTBU-
TE€JIbHbIMU U UX HYXXHO yOa/IUTb.

Bknasnka «MrHoBeHHble CHUMKMW» COLEPXKUT CNELYIOLLYIO MHDOPMALMIO:

HasBaHue - 1Ms nyna 1 ToMa, a TakxKe (4aTa U BpeMsi CO34aHMs) CHINWOTa

Tun — 06beKT, AN KOTOPOro CO34aH CHAMWOT: TOHKWMMA unm ToncTbin LUN

06bEM - 3ape3epBUPOBAHHbIN 0OBEM MOA CHIMWOT B Nyne

3aHATO — haKTUUYECKM 3aHATBIN CHINWOTamMmn 06bEM 13 3ape3epBMPOBaHHOIO 06bEMa

Bnapeneu, — KOHTponep, KOTOPbIM B TEKYLMI MOMEHT 06cnyxxmBaeT DDP-rpynny ¢ 3TMMKM CHanwoTamum

DDP (Dynamic Disk Pool)

Mpynne: Norudeckue Toma MrHOBEHHSIE CHUMKIA

T =
(] Nomows no Hactpoiike

) | Konwuectsoctpow10~ | Konowwu > | OBHoBMTE
Hazmakue Tun O6nem 3auaTo Bnapeneu
ENGINE-O
-02-2026 ToncTeit 224 M8 0.00% ENGINE-O

ENGINE-1

2-2026 ToncTeiit 224 MmiB 0.00 ENGINE-1
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|

Co3paHue

Y106bl CO34aTb MIHOBEHHbIA CHUMOK:
1. Ha Bknagke «Jlormueckue Toma» BbIGEDVITe CTPOKY C HYXHbIM 10r’M4eCKnM TOMOM

2. Haxmunte «Co3paTrb MrHOBEHHbIM CHUMOK» B BEPXHEM MEHI0 MM HAXKMUTE NMPaBOM KHOMKOM MbIlM U Bbibepute
«Co3paTb MrHOBEHHbIN CHUMOK» BO BCI/IbIBAOLLEM MEHHO

e ;
DDP (Dynamic Disk Pool) \B8, Nomouws no HacTpoitke
[ r—

| B coanars mruosensii crumox | | & Mamenure pazmep | | £ Mamennti nceagonum | | @ Mamerurs Qos 2 Murpuposare | | W Yaanure
- ~ -
C ) ! Konuuectso crpok 10 | Konowku ¥ | < 06HoBUTE
B Tom Nceagormm Craryc Mepectpoenue Tun 3aurer Tun roma O6uem roma Aucios. Aata cozganua Bnageney, o0s

“renue IOPS: Bes orpanuueHiit
3anuce IOPS: Bes orpannsenii

RS/Luy v RAIDO Toncreiii 1GiB 20 2026-02-1010:15:01 ENGINE-O 3
BriGpano:1 Urenve M/s: Bea orpaHusenuit
R — 3anuce M/s: Bes orpanuueHuii
Q) Coznars MrHosenksiA cumMok Yrenne I0PS: Bes orpanndenni
3anuce I0PS: Bes orpanuseniii
RS5/7 [[) Coagare v RAIDD Toncruii 1GiB 20 2026-02-1010:13:59 ENGINE-1 B
Yrenve M/s: Bea orpaHuenuit
I e 3anucs M/s: Bea orpannserii

Janucueln # M3amenuTs ncesnomam Gn

(% Usmenuts QoS
4D Hopmanusosats
£ Murpuposars

W Vaanurs

3. B oTKpblBLWEMCS MOAANbHOM OKHe HaxMmuTe «MoATBepAUTL»

CozgaTe MrHOEEHHbIM cCHUMOK Toma: R5/Lun5 X

HG}'HEIJ"I'},I"FICTE., noaTeepaouMTe COsgaHKe MrHoBeHHOMo CHHMMHKAG.

MNoaTeepauTe

‘ OTmeHa

BoccTaHoBneHue unu yAaneHue

[ins BbINONHEHWS AENCTBUIA C CO34aHHBIMW MIHOBEHHbIMU CHUMKamu B rpynne DDP Bbibepute JocTynHoe AencTeue B
BEPXHEM MEHI WM HAXMWTE MPaBOW KHOMKOM MbIWKW MO CTPOKE C MHGMOPMaLMei 0 TOMax U B BbIMALAOWEM MEHIO
BblbepuTe HY>KHOE [elCTBUE:

DDP (Dynamic Disk Pool) B nomows no HacTpolike
\ ) Boccrarosuts W YaanuTs
/ ~ .
1€ ) | HKonniecrsocrpor10~ | Konowkn v < QBHOBUTE
] Hassanme Tun Ofuem Zanato Bnaeneu
~  DDP/fghjk ENGINE-0
04-47-26 7% 3 2ane Toncruii 102G 0.00% ENGINE-0
BuiGpano: 1
Jamucnc1no1u31330 0 Boccranomure )

[ocTtynHble pencreums:

¢ «YpanuTb CHUMOK» — yAaneHue Bbl6paHHOFO CHaMuwoTa
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Vaanute cHumok: fghjk_snapshot-04-47-26_12-02-2026 X

[Noxanyicra, nogreepavTe gencTene

OTmena MNoaTeepauTh

¢ «Ypanutb rpynny CHUMKOB» — yaaneHune Lenoykn CHIMLwoToB

* «BoccTaHOBUTL» — Mepe3anunch (OTKAT) CHMMKA B UCXOAHbIN 06beKT
BocctaHoBuTe cHumokK: fghjk_snapshot-04-47-26_12-02-2026 X

BeOA-ELIBOA HE NOrMYECKOM TOME BYAET OCTAHOBAEH, MANNKWHI yaanéd. bonee nozgHue cHUMKK ByagyT
yaaneHsl.

MoxanyicTa, NnogTEepAUTe AeNCTBUE

OTmena NMoaTBepauTh

* «BoccTaHOBUTbL B HOBbII 06BLEKT» — BOCCTAHOB/IEHWE CHUMKA B OTAE/bHbIN 06beKT (6€3 nepesanucu
McxoLHoro). locTynHO TONbKO A5 CHIMLWOTOB HAa TOHKMX TOMax. BoCcCTaHOBNEHWE BO3MOXHO TO/IbKO B
Ty >xe DDP-rpynny, 4To 1 UCXOAHbIV TOM

DDP2

DDP2 (Dynamic Disk Pool Bepcun 2.0) — 310 rpynna ¢pusnMyeckmx AMCKOB, Npeobpasyowas Bco GU3MYeCcKyr eMKOCTb
[IMCKOB B Habop BUpTyanbHbix MaccueoB V—DEV c o6bémom 6nokoB 4, 16, 32, 64, 128, 256 u 512 kbait. YpoBHeM Bbliwe
V—DEV opraHu13yoT 3alMTy OaHHbIX: OHM 00BbEAMHSIOTCS B NOTMYECKME IKCTEHTbI 06bEMOM 4 nnun 16 MB. U3 skcTeHTOB
CO31at0TCs NOrMYECKMe ToMa.

K nornyeckum tomam DDP2 MoxeT BbITb OpraHn3oBaH 6104HbIM AOCTYN NO TexHonornn «Symmetric Active—Active».

© Npumeuanne

* «Symmetric Active—Active» - BO3MOXHOCTb paboTbl C TOMOM Ha 0b6oux KoHTponnepax CX[ B pexume
«Active—Optimized/Active—Optimized»

 [laHHas TexHoMorums, No cpaBHeHuto ¢ «Active/Standby» 1 «ALUA», No3BosISiET NPOA0MKUTL paboTy € B104HbIM
YCTPOMCTBOM Mpu 0TKa3e O4HOro u3 KoHTponnepos CX[ 6e3 3aMupaHus onepaumii BBOAA-BbIBOAA HA Nepu-
on no 120 cekyHA, KOTOpoe CBOMCTBEHHO TexHonoruaMm «Active/Standby» (B 6onblueli ctenenm) u «ALUA» (B
MeHbLLUEeN CTeneHu).

OtnuumTenbHble ocobeHHocTn peanusaumm DDP2 rpynn B cuctemax AERODISK:

e DDP2 cocTosT 13 npou3BonbHOro Habopa amckos — nynos (Pool). MakcMManbHoe KOIM4ecTBO AMCKOB B OLHOM
nyne - 240 wTyK

» B DDP2 nopnepxurBaetcs Tonbko 6n04HbIi goctyn no iSCSI

e [IMCKM ropsiyeri 3aMeHbl 9BASKOTCS F06abHbIMU
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* [lpu BbIXOAE M3 CTPOS AMCKA NPOUCXOLUT YACTUYHOE NepecTpoeHne AaHHbIX (3HAaYMTENbHO BbiCTpee NoNHoro ne-
pecTpoeHus), Tak Kak Heo6Xx0AMMO BOCCTAHOBMUTb YETHOCTb AAHHbIX HA YPOBHE G/10KOB TONIbKO A5 3aTPOHYTbIX
LUN—o08B

» bonee BbicoKas NpoOM3BOAUTENBHOCTb MO CpaBHeHUI0 ¢ RDG ans onepauuii cnyyaiiHoM 3anmcK U YTeHUS, 0COBEHHO
npwv ncnonb3oaHmm All—Flash koHbUrypaumii

A\ BHumaHue

Ha ogHown CX[, HegonycTMMO oAHOBpeMeHHO co3paBaThb rpynnsl DDP v DDP2!

LononHuTenbHyo MHPOpPMaLMo CMOTpUTE B pasaene «PekomeHaaLmMm No 3awmute JaHHbIX»,

bonee nopgpobHas uHdopmaumsa o ctpykType DDP2, a Takke pekoMeHpauuu no Bbibopy yposHeit RAID npusepeHsbl B
HokyMeHTax «OpraHusauus rpynn xpaHeHus gaHHbix (AERODISK RAID-guide)» un «OntumMmnsaumsa nponsBoaMTeNbHOCTH
(Performance Guide)».
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fpynnol

Ha Bknapke «lpynnbi» B TabanyHOM BUAE oTobpaxkaeTcs HGopMauma 060 Bcex co3faHHbix DDP2 rpynnax, a UMeHHo:

(DDP2) Dynamic Disk Pool 2.0 E’nj lomOLLE N0 HacTpalike

Cozpats

Konuuecteo ctpok 10 ¥ | Kononkn ¥ | OBHORUTE

rpynna Tun saugre Coctonue Crarye WaGnon Ovem Crpywrypa Bnok Nepecrpoenue Brageney

Cratyc: 3asepweno

fnckoe: 4 -
MpouenT: ENGINE-0

ENGINE-

RAID10 v STANDART

ENGINE-O
RAID10 NE: L] STANDART

ENGINE-

* Uma rpynnbl — MMs CO34aHHOM rpynnbl
¢ Tun 3awmtbl — ypoBeHb RAID
» CocTosiHMe — COCTOSIHME rpynnbl: BKAOYeHa (Bk.), BbikntoyeHa (Bbikn.)
» Cratyc — craTyc rpynnbl;
- Pa6otaer — rpynna nonHocTtbio paboTocnocobHa, AaHHbIE AOCTYMHbI

- JerpagupoBaHa — rpynna paboTocnocobHa, faHHble AOCTYMHbI, HO KAk MMHUMYM OAMH U3 OMCKOB rpymnnbl
NMOBPEXAEH WU OTCYTCTBYET

- HeucnpaBHa — rpynna Hepa60Tocr|oco6Ha, OdHHbIE YyTepPAHbl, NOBpPEeXAEHblI MU OTCYTCTBYET Heobxoammoe
KOnnM4yecTso AMCKOB ONia pa60TbI

e Wa6noH — 1N rpynnbl: CTAaHAAPTHbIN (TONbKO OLMH TWUM AUCKOB)

* 06BLEM — napaMeTpbl EMKOCTU AUCKOBOM FpynMbl;
- 3aHATO — peasbHO 3aHATOEe NPOCTPAHCTBO HA AMCKOBOM rpynne
- CB060AHO — peanbHOe cBOOOAHOE MECTO Ha AUCKOBOW rpynne
- Pasmep — 06bEM AMCKOBOM rpynnbl

o CTpyKTypa — CTPYKTypa AMCKOBOM rpynmbl
- [OuckoB — oblLee KONMYECTBO AMCKOB B rpynmne
- V-DEV — Kon1M4ectBO BMPTYabHbIX YCTPOMCTB B rpymnne
- ToMOB — KOAMYECTBO JIOTMYECKMX TOMOB B rpynne

» bnok — pasmep xpaHumoro 6noka

* MepectpoeHue — nHdopMaLua 0 Npouecce NepecTpoeHns rpynmbl B Cly4ae 3aMeHbl BbileLero U3 cTpost AUCKa:

- Cratyc nepectpoeHus (BO3MOXHble 3HA4YEHWUS: 3aBEPLLEHO, BbINONHAETCS)

MpoueHT nepectpoeHuns (100%, ecnu 3aBepLueHo)

Ckopoctb nepectpoeHus (Kbait/c)
- BpemMs po okoHYaHMs — pacyeTHoe BpeMs 10 OKOHYaHUS MepecTpoeHus

» Bnapenew - KOHTpo/epbl, KOTOpble 06CNYXKMBAKT BBOS,—BbIBOA rPynmbl
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Co3paHue

1. YT006bI CO034aTb AMCKOBYHO rpynny HaXXMUTE Ha KHOMKY «Co3parb», nocse 310r0 npoOnCXoaouT OTKpbITUE MOAANTbHOTO

CospaHue AUCKOBOI rpynnbl
HaseaHue AWCKOEOW rpynne *
D1
Tun RAID * CrpyrTtypa RAID
RAID-1/10 v 1
Pasmep akcTeHTa *
512K 4.0MiB b
Makc ckopocTe nc (M6/c)
200 2
O AsTo3amena c6oiiHLIX AnCHOS
Auckn BuiGpaHHbie gMCcKK
Tonek Mowck
Roctynubie aucin Bocrynseie puckw ¢ AaHHbI

Tun amucka 06mem Craryc Cnor S/N Tun aucka O6mem Cratyc Caor S/N

v SSD HGST HUSMR3280A55204 (3) No6aguTe v-dev

SSD 74519 GiB v 7 35000cca08f005b1c

>  HDDHGST HUH721212AL5204 (14) NobaeuTe v-dev 0

B oTKpbIBLIEMCS MOAANBHOM OKHE YKaXuTe cienytolime napameTpbl AUCKOBOW rpynmbl:

» HasBaHue aMcKOBOI rpynnbl (0653aTeNbHOE A1 3aMONHEHWS MONIE) — KOHTPOJb YHUKAbHOCTU BBEAEHHOMO Napa-
MeTpa

e Tun RAID — Bo3moxHbIM TMN 1/10.
» Pasmep 3kcteHTa (4 nnmn 16 MbanT). Mo ymonyanuio BoibpaHo 4 Mbait

* ABTO3aMeHa COOMHbIX AUCKOB — aBTOMATMYeCKas 3aMeHa BbllUEAILNX U3 CTposa AUCKOB NpU Hann4ynm CBOOOAHBIX
ANCKOB C aHAa/IOTMYHbIMU XapPaKTEPUCTUKaAMU (LIEK60KC)

« MakcuManbHas CKopocTb MHMLMANM3aLMM M cMHXpoHusaumm (MB/c) — no ymonyaHuio 3HaveHune 200
NHudopmaLma o LOCTYNHbIX AMCKax npeacTaBneHa B Tabnvue JocTynHble AUCKK:

e Tun pucka — HDD, SSD, NVMe

» 06bEM aucka — 06bEM aucka (GiB)

» Cratyc pucka — ucnpaBeH/HeucnpaseH

¢ Cnot — HOMep CnoTa B KOTOPbIM YCTAHOB/EH AUCK

* S/N — cepwuiiHbIi1 HOMep XECTKOro AMCKa

B 6noke «[locTynHble AUCKU» HAXKMUTE HA LUCK N1eBOW KHOMKOM MbllWW ans nobasneHus amncka B rpynny. lobaBneHHbIM
[MCK NepemMecTuTcs B npasyto Tabnuuy «BbibpaHHble AUCKU».

Takxke poctyneH cnepyowmin GyHKLMOHAN:
¢ OkHO «MOUCK» — OCYLLECTBNAETCS MOMCK MO CEPUAHOMY HOMEPY XKECTKOro AMCKA

e OkHo «Jlo6aBuTb» — OcyLlecTBNsSeTCS AobaBneHue B rpynny yKasaHHOMO B OKHE KONMYeCTBa AUCKOB (BBeAUTe Tpe-
b6yemMoe KONMYeCcTBO AMCKOB U HAXMUTE KHOMKY «[106aBUTb»)

» KHonka «[do6aButb V—DEV» — ocyuwectengercs 3anonHeHue poctynHbix V—DEV guckamu (konuuectso V—DEV
3aBMCUT OT BbI6paHHO cTpyKTypbl RAID)
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* KHonku «PackpbiTb BCE/CKpbITb BC&» — PAaCKpPbIBAET/CKPbIBAET COAEPXKMMOE TabnuLbl C MHPOpMaLUUel 0 ANCKax

¢ B 1abnuue «JocTynHbie AUCKMU C AAHHBIMUY» MOXHO yAanuUTb co3aaHHble V—DEV npu HaxaTnm Ha KHOMKY «YaanuTb
V—DEV», a Takxxe MOXHO yAanuTb BCe L0OaBNEHHbIE AUCKM, HAXAB HA KHOMKY «YAQNUTb BCe»

© Npumeuanne

* Ecnu gucku He nobaBneHbl B OWCKOBYIO rpynny, To co3gaHue rpynnbl HeAOCTYNHO

» Co3panne puckoson rpynnbl DDP2 ocywecTBnsieTcsa TObKO NOC/e NOATBEPXKAEHUS AEWCTBMS B MOAANbHOM
OKHe, HOBasi 3aMM1Cb A0MXKHA NOSBUTLCS B Tabnuue Ha Bknaake «fpynnbiy»

* Mocne onepaumu COXpaHEHMS LAHHbIX BbIBOAUTCS COOBLLEHME, MO0 00 YCMEWHO BbIMOJHEHHONW OMepaLuy,
60 06 ownbKe BbINOJAHEHUA

YnaneHue/BbiknoueHue

BbibepuTe HY>KHOE AEeNCTBME B BEPXHEM MEHHI MJIM HAXKMUTE NPABOM KHOMKOM MbILLM MO CTPOKE C MHdOpMaLmMen o rpynne
W B BbIMAAaoWEM MEHI0 BbibepuTe Hy)XHOe AencTBume:

(DDP2) Dynamic Disk Pool 2.0 (B} Nomowts no HacTpoike

| roynne Normseckue Toma |

O Bekmounts | | W Yoauts

( ) | Konudecrso ctpox 10 ~ | KonaHkm ~ < 06HOBHTH

Mpynna Tun sawmnrsn CocTonrue Craryc WaGnon Obwem CrpyxTypa Bnox Nepectpoenne Bnageney,
Cratyc: 3asepuerio

NpoexT: 100% ENGINE-O
CropocTs: OK/S ENGINE-1
Bpemn 40 okoHuaHMA: Os

@uanseckn sanaTo; 105 GiB Ruckos: 4
groun RaIMQ v STANDART CaoGoaro: 135 TiB V-DEV:1 4MiB
Bribpano: 1 Pazmep: 1.45 TiB Tomos: 50

2 CraTyc: B npouecce
O Brnwounte Duznyecku 2anaTo: 5 GiB Lwckos: 2 N .

) v . STANDART CaoBoaro: 10.9 TiB V-DEV:1 4MiB i e
O Bukmouuts ” popoane 2 ! ' CropocTs: 150328K/S ENGINE-1

P 109178 Tomas: 0
oo k ahaon Bpemn 40 OKoHuaHMA: 1529095
B Voanute

3anwcn 10 2 u3 2 3anncen OJn

* YpaneHue rpynnei:

VYoanuTte rpynny

MNoxanyAcTa, nogTEEpaAUTE yaaneHue rpynne!

‘ OtmeHa ‘ Voanutk

» BknoueHune/BbikoueHWe rpynnbl:

BbIKAWUYUTL rpynny X

MoskanyrhcTa, NoATBEpAWTE CMEHY CTaTyca

‘ OTmeHa | MNoaTBEpAWTL
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B oTkpbIBLIEMCA MOAANbHOM OKHe HaxmuTe «MoaTBepAUTb».
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MpocmoTp uHpOpMauuu o rpynne

YT106b1 MONYYMTb MHPOPMALMIO O cyllecTBytole DDP2 —rpynne, BbINOAHWUTE Cleaytolme AeNCTBUS:
1. MNepeiigute Ha BKNaaky MeHio «lloncucteMa xpaHenus» >> «DDP2» >> «Tpymmb»

2. B T1abnuue «lpynnbi» HAXXMUTE NEBOM KHOMKOW MbILLM MO Ha3BaHUIO HYXXHOI DDP2 —rpynnbl — 0TKpoeTcs BKAagka
«OCHOBHbI@ HAaCTPOMKU»

/ group

| OcHoBHbIE HACTPOWKNA [uckn Norunyeckne Toma

CocToAxue group Mudopmaumn o rpynne group
Cratyc ® OFF GUID rpynnel gV09CU-s5LK-dluK-oKLu-LuoQ-ub0z-tesZfy
Bnaaeney (ENGINE MNe)  ENGINE-Q, ENGINE-1 Tvn RAID RAID10
HDD busy ¢ % Bcero DATAVDEV 1
3aHATO 105.0GiB 13 1.5TiB Bcero auckos 4
Lata CozgaHuA 2026-02-02 21:01:13 +0100 [foctynwan noTepa auckos (B DATAVDEV) 1
CHOMHEIR QUCKK 1
Ceo60HbLIX AMCKOB ANA FOPAYE 33MEHBI! 3
ABTO3aMeEHa CBOAHLIX AMCKOE
MaKCMMansHaA CKOPOCTE MHULMANN3ALMK M CUHXPOHK3awmK (ME/c) 200 :

Bknapka OCHOBHblIe HACTPOMKHU

Ha Bknanke «OCHOBHble HACTPOMKU» OTOBPaXKAIOTCA Crieaytolme MHPOPMaLMOHHbIe BIOKU:

e bnok «CocTosiHue rpynnbi»:

Craryc — Bkn./Bbikn.

Bnapeneu, — nms KOHTpONnepa, 3a KOTOpbIM 3aKpensieHa rpynna

HDD busy — nons 3aHsToro mecra

3aHATO — 0O0BEM 3aHATbIX AAHHbIX

Jara co3paHus
¢ bnok «MHpopmauma o rpynne»:
- GUID rpynnbl — yHUKanbHbIN naeHtudmkatop DDP2 —rpynnbl B cucteme
- Tun RAID
- Bcero DATA V-DEV
- Bcero auckoB — KonMYeCTBO BCEX AMCKOB, BXOASLLMX B PNy Ha TEKYLLMA MOMEHT
- JoctynHasa noteps auckos 8 DATA V—-DEV
- C60iiHble AUCKU — YMCNO OTCYTCTBYHOLLMX UM HEUCMPABHbIX MUCKOB B rpynne

- CB06OAHBIX OAMCKOB ANA ropsyveit 3aMeHbl — YMCI0 AOCTYMHbIX AMCKOB, MOAXOAALIMX MO4 aBTO3aMeHy Mo
napameTpam

- AsTo3aMeHa c60WiHbIX AMCKOB (B LAHHOM MEHI0 €€ MOXHO BKNHOUYUTb UM BbIK/THOUMUTD)

- MakcrumanbHas cKopocTb MHUMLMANU3aLMmu U CMHXpOoHKU3aummu (M6/c) — orpaHuyeHune GOHOBOWM CKOPOCTU one-
pauuit UHUUMANM3aumu/pedbunaa Ans MUHUMU3aLUUM BAMSHUSE HA pabouyto Harpysky
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Auncku

[ns npocmotpa nHdopmaumm o auckax B DDP2 rpynne HaxxmuTe Ha BKNaaKy «Auckmu». [pomucxoauT oTKpbiTUeE Tabnuupl,
B KOTOpOW NpeacTaBneHa nHdopmauums o Auckax, CrpynnupoBaHHbix no V—DEV. PazsepHys V—DEV, MOXHO NOCMOTpeTb
TUN KaXA0ro AUCKA U MHDOPMALMIO O HUX.

/ group

OcHoBHbIE HACTPOTIKNA Avicku Noruaeckne Toma

( ) | Koansectsoctpok10~ | Konomku v

o e crarye [—
v 0 ® OFF Hert aaHHbIX

Mogens: HUSMR3280AS5204
Ofnem: 745.2GiB

35000cca09f02eded ®OFF b
S/N: 5000cca09f02ede0
Mogens: HUSMR3280AS5204
O nem: 745.2GiB
35000cca09f0308b8 ooN

Tun: SSD
S/N: ZUVINRKX

e Ounck — WWN auncka
¢ Cratyc — ON/OFF
¢ lapameTpbl:
- Mogenb
O6béMm

Tun

SN

3aMeHa AUCKOB

[lng 3aMeHbl BbiGepuTe ANCK U B BEPXHEM MEHIO HAXMUTE «3aMEHUTb» UM HAXKMUTE NPaBoi KHOMKOW MbIlM MO CTPOKE
C MHdopMaLmeit o rpynne 1 B BbINafaloLEM MEHIO BbIGEPUTE «3aMEHUTDY.

cucTema DDPZ / py / group
‘ OcHOBHbI@ HACTPOWAKK fNoruyeckue Toma
| = 3amenims |
e
€ ) | Komuectsoctpok10~ | Konowkm ¥
-] Buck Crarye Napamerui
~ 0 ® OFF Her aamHsix
Mogens: HUSMR3280AS5204
06nem: 745.2GiB
35000ccanonI~inn ®OFF
Buib 1 Tun: SSD
SlE S/N: 5000cca09f02ede0
o Samm Mogens: HUSMR3280AS5204
O6wem: 745.2GiB
35000cca09030868 eon

Tun: 55D
S/N: T4VINRKX

B OTKpbIBLWWIEMCA MOAA/IbHOM OKHE HeobxoamnMo Bbl6paTb noaxoasLLmMm OnUCK.
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3aMeHUTb X

JameHAEeMbIA OWUCK *

HoBbiA auck *

hGﬂCH no onuyMAmM e ]

35000cca09f02edbl
35000cca09f02ccBY

35000cca09f005bIc

Noarsepaute gericteue. [Nocne 3Toro HAYHETCA NepecTpoeHue rpynmbl.
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Ha Bknagke «Jlormueckne TomMa» B TabiIMYHOM BuAe NpeacTaBneHa MHGopMaLms 060 BCeX CO34aHHbIX IOFMYECKUX TOMAaX

Ha DDP2 rpynne, a UMeHHO:

(DDP2) Dynamic Disk Pool 2.0

| Moynnel Jlorvyeckue Toma ‘

| + cospame |
O Tom Mecesponnm Craryc
group/volume_1 volume_1 v

group/volume_10 volume_10 v
group/volume_Tl volume_11 v
group/volume_12 volume_12 v

Nepectpoenne

Tun Toma

ToncTeiin

ToncTeiin

ToncTeiin

ToncTeiin

O6bem roma

2.0GiB

2.0GiB

2.0GiB

2.0GiB

e ToMm — “Ms AMCKOBOM rpynmnbl/MMS NOrMYECKOro ToMa

[flava cozmarin

2026-02-02 21:01:51 +0100

2026-02-02 21:02:19 +0100

2026-02-02 21:02:22 +0100

2026-02-02 21:02:25 +0100

¢ [lceBAOHMM — 334aHHOE NOb30OBATENIEM MMS JIOTMYECKOro TOMa

» Cratyc — pabotaet/He pabotaet

* lMepecTpoeHue — MAET NI NepeCTPOEHME TOMA

e Tun Toma — TvN nornyeckoro ToMa (TonCTbIA/TOHKMI)

* 06bLEM TOMa — /1IOrNYECcKMii 06BEM TOMa

» JlaTta co3paHus — naTa co34aHus JIOrMyeckoro Toma

e Bnapeneun — KOHTpOnepbl, KOTOPbIE 06CJ'Iy)KI/IBaPOT BBO-BbIBOA rpynnbl

* Q0S — 3HayeHUs NapaMeTpoB KA4yecTBa 06CNYXKMBAHMS:

Yrenue IOPS
3anucb IOPS

Yr1eHue M/s

3anucb M/s

Co3paHue

YT06bI CO30aTb IOTMYECKMI TOM, HAXKMUTE HA KHOMKY «Co3AaTby.

Konuuecteo cTpok 10 ~

Bnageney

ENGINE-0
ENGINE-1

ENGINE-0
ENGINE-1

ENGINE-O
ENGINE-1

ENGINE-O
ENGINE-1

e ”
1] Nomowe no wacTpoiike

| Konawku

Qos

Yrenme IOPS; Bea orpanuueHmi
Januce |OPS: bes orpaH14eHunit
Hrenue M/s: Bea orpaHuueHnit
Janucs M/s: Bes orpanuvennii
Hrenue I0PS: Bes orpanHuueHHit
Januce |OPS: bes orpaHu4eHunit
Yrenne M/s: Bea orpanmuenii
3anucs M/s: Bea orpasusenmi
Urenue IOPS: Bez orpaHuueHmii
3anucs I0PS: Bes orpaHuuenmit
Urenme M/s: Bes orpasuueHuii
3anucs M/s: Ges orpatuienmi
Urenue IOPS: Bea orpanueHmi
3anucs I0PS: Bes orpanuuenmit
Yrenme M/s: Bes orpasnueHmii
3anucs M/s: Bes orpasmenmia

< 0BHOBHTE

DDP2
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|

Cozpatb TOM

Awuckoean rpynna * CeobogHoe mecTo rpynnk

| group ENGINE-OENGINE-T ~ | 1.4TiB

Nmn * O6sem *

| 7 |1 |l GiB v |
MceepoHKm Pazmep 6noua *

| BeeawTe ncesaoHum | | 128KiB ~ |
Yucno norv4ecKkyx Tomoe * HecnoneaoeaHo Bcero

| 1 3 | 1GiB

Yrenune IOPS: YreHme M/s:

| 1000 = IHaveHnre = 300 000 | | 10 = 3Hauenre =10 000 |
Januce I0PS: Januce M/s:

| 1000 = 3xavendwue = 300 000 | | 10 = 3vauenne =10 000 |

NogTeepauT

Mocne 3TOro MPOMCXOAMUT OTKPbITHE MOAAIbHOMO OKHa «Co3AaTh TOM», B KOTOPOM MOXHO YKa3aTb C/lefyloliMe napaMeT-
pbi:

» NluckoBas rpynna (Bbi6op M3 Bbinagatowero cnucka rpynn CX) - nobansetcs aBToMaTMYeCKM
* NMma — nma nornmueckoro Toma (06513atenibHoe AN 3aNonHeHUs none)
* lMceBAOHMM — NCEBAOHMM NTIOMMYECKOrO TOMA (HE0BS3aTeNbHO A8 3aMOHEHUS)
» 06BLEM noruyeckoro Toma (0653aTeIbHO 415 3aAMOSIHEHUS)
» EauHuuy nsmepeHuns o6béMa normueckoro ToMa (Bo3MoxHble 3HaveHust: Mib, Gib, Tib, Pib)
» Pasmep 6n0Ka 0rnyeckoro ToMa
¢ Yucno nornyecknx ToMoB (003aTenbHO 418 3aN0NHEeHMs, Mo yMonyaHuio 1)
YKaxuTe 3HaYeHUss NapaMeTpoB KayecTBa 06CY)XMBAHMA TOMA (HE0653aTeNbHO 419 3aN0NHEHUS):
* YreHua IOPS
 3anuco IOPS
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Yrenue M/s

e 3anucb M/s

PykoBoacTeo agpMuHucTpatopa ASPOAUCK ENGINE AQ 460
|

Haxxmute «noATBepAMTb» ANna 3aBepleHna co3gaHna norm4eckoro Toma.

Pepaktu poBaHue

Y106bl BINONAHWUTD AEMCTBUS C CO34aHHBIM TOMOM Bbl6ep|/ITe €ro B BEpXHEM MEHI0 UTN HAXXMUTE npasoﬂ KHOMKOM MblLLK
no CTpoke C MHq)OpMaLlMEVI 0 TOME U B BblNagakoWeM MEHIO Bbl6epMTe HY>XHO€e nencraue.

(DDP2) Dynamic Disk Pool 2.0

‘ Mpynnot JNoruyeckue Toma ‘

group/vnlume 1

graup/

| © Hopmanusosate ‘ | # Vamere neesaonum ‘ ‘ @ Wamennma QoS | | W Yaanume

Mceanonum

volume 1

BuiGpana:1
4D HopmanuzosaTh
# V3menuTs ncesnoHum

(¥ WamernTs QoS

groups @ Yaawts

Crarye Mepecrpoenve Tun voma

v W ToncTuii
4 4 v ToncTaid
v v ToncTwii

Hopmannsosatb cTaTyc

M3MeHUTb NCeBAOHMM

N3meHnTb QOS TOMa

Ynanutb

06nem Toma

2.0GiB

2.0GiB

2.0ciB

[flava coaganmn

2026-02-02 21:01:51 +0100

2026-02-02 21:02:19 +0100

2026-02-02 21:02:22 +0100

Bnageneu

ENGINE-0
ENGINE-1

ENGINE-O
ENGINE-1

ENGINE-O
ENGINE-1

Konuuecteo cTpok 10 v

i -
B8} Nomous no HacTpolike

| Konowku

Qos

Yrenwe I0PS: Bes orpasnueHmii
3anuce I0PS: Bes orpanuyermnia
Yrenne M/s: Bes orpaHnueHui
3anucs M/s: Bez orpauienmii
YreHue |OPS: Bez orpaH1deHKit
3anuce I0PS: Bes orpanuuennia
Yrenue M/s: Bes orpaHuueHmi
3anucs M/s: Bez orpamuienmi
Yrenue I0PS: Bes orpaHuueHuii
3anuce I0PS: Bes orpanuuennia
Yrene M/s: Bes orpaHuueHmi
3anucs M/s: Bez orpauienmia

< 06HOBUTE

1. HaxmuTe «HopManusoBatb craTyc», YToObl HOPMaNM30BaTh CTaTyC IOTMYECKOrO TOMA B C/ly4ae BO3HWUKHOBEHMWS

npob6aemMbl Mocne nepeesna rpynrbl UAK BbIKNOYEHUS NUTAHUS.

HopmanusoeaTtb ctatye X

‘ OtmeHa

MNoaTeepauTh

Mpu HaXaTUM NPOUCXOAUT OTKPbITUE MOAANBHOIO OKHA, B KOTOPOM HEobX0oAMMO NoaATBEpAMTL AEMCTBHE.

2. Haxmute «M3MeHUTb NCeBAOHMMY, YTOObI U3MEHUTb NCEBAOHUM IOMMYECKOro TOMa.

DDP2
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NameHWUTL NCceBA0HWUM X

MNcesgoHKM

volu me_1?| ]

MNogTeEepauTh

B OTKpbiBWEMCA MOOA/IbHOM OKHE U3MEHUTE NCEBAOHMM U noaTBepAUTe OeNCTBue, HaXas «nOATBepAMTb».

‘ OTtmena

3. Haxmute «U3MeHuTb Q0S», 4TOObI M3MEHUTHL MAapaMeTpbl Ka4ecTBa 06CNYXKMBAHUS NOrMYECKOro ToMa.

MamenunTe QoS TOoMma X
Yrenue IOPS: Januce I0PS:

1500 1500

Yrenue M/s: 3anuce M/s:

150 150 ]

MNogreepavTh

‘ OTmena

B oTKkpbIBLWIEMCSA MOAANBHOM OKHE JOCTYMHbI A1 pefakTMPOBAHMS CleayioLmMe nons:
e Yrenusa IOPS
 3anucb IOPS
e YteHue M/s
e 3anucb M/s
MNocne BHeceHUs M3MeHeHW HaxxmuTe «lMoaTBepAUTbY.

4. HaxmuTe «YpanuTb», 4To6bl YOaNMUTb NOrMYECKUIA TOM.
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VaanuTe Tom X
MNosanyiicTa, nogTeepauTe yaanedue cneayoumx TOMos:

group/volume_1

L] MNpuHyoWTenbHO yoanuTh MannuHr Toma?

B oTkpbIBLWIEMCS MOLANBHOM OKHE NOATBEPAMTE AENCTBUE, HAXKAB «YAANUTbY.

‘ OTmeHa

© nNpumeuanue

[lns NpuHYAWUTENbHOIO YAANEeHUs MannuHra ToMa OTMETbTe COOTBETCTBYHOLLMI YeKBOoKC
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MdannoBble cucTteMbl

Pazpen «®aitnoBblie cUCTeMbI» NpefHa3HAYeH A NpefocTaBieHns GainoBoro A4oCTyna K AaHHbIM, pa3MeLEHHbIM Ha
(XM, no npotokonam SMB/CIFS n NFS.

MaiinoBbIit JocTyn — 3T0 CNOCob NpenocTaBneHns pecypca XpaHeHus, MpU KOTOPOM KJIMEHT NOyYaeT JOCTYN K AaHHbIM
Ha ypoBHe KaTanoros u (ainoB No ceTeBOMy MpOTOKO/Y. TaKOM pexuM MCNonb3yeTcs B Cyvasx, Koraa HeobxoamMmo
npenocTaBmTb 06WMI LOCTYN K GainoBbIM pecypcam rnob30BaTensam, NPUNoKeHUsIM uim cepeepam 6e3 npeacraBneHus
MHULMATOPY BI0YHOrO YCTPOMICTBA.

B maHHOM paszzene agMUHUCTpaTop paboTtaeT ¢ (aifoBbIMKU AMPEKTOPUSIMU Ha Baze rpynn RDG. OH MOXeT co3faBath,
penaKkTMpoBaTh M yAANSTb GaiifoBble AMPEKTOPMM, CO3LaBaTb MIHOBEHHbIE CHUMKM, @ TaKKe HacTpamBaTb MapaMeTpbl
[OCTYNa B COOTBETCTBMM C UCMOJb3YeMbIM (HaiNOBbIM MPOTOKOIOM:

e [1na SMB/CIFS nopnepxuvBaetcs ynpaBneHue n0KaabHbIMKU NOAb30BATENSMU U FPYNNaMu, UCMONb3yeEMbIMU MPU
Ha3HayeHWu NpaB [OCTYyNa

» [1na NFS nopfepxuBaeTcs HacTporka gocrtyna no IP-afpecaM KNMEHTOB M NapaMeTpoB 3KcnopTta Gpannosbix Au-
peKkTopui

BHyTpu pasnena [ocTynHbl Noapasnens:

e SMB/CIFS - npepoctaBneHue dannosoro goctyna no npotokony SMB/CIFS, cospaHune u HacTporika $annosbix
[MPEKTOpUA, yNpaBieHWe NoKaabHbIMU MOb30BATENSIMU U FPYNMNaMu, Ha3HaYeHWe NpaB AOCTYNa W BbINOJHEHME
CepBUCHbIX ONepaLuit C AUPEKTOPUSIMU

e NFS - npepoctaBneHue dannosoro goctyna no npotokony NFS, cosgaHue v HacTpovika GannoBbiX AUMPEKTOPUNA,
ynpasseHune focTynoM no IP-agpecam, a Takke BbINOHEHUE CEPBUCHbLIX OMepaLmii C AUPEKTOPUAMM

SMB/CIFS

[nsa pabotbl ¢ aupektopusmmu SMB/CIFS nepeitanTe Ha BKNafKy «®Paitnosrie cucTemsl» >> «SMB/CIFS»

Ha Bknagke B TabnMyHOM Buae npeacTaBieHa MHdopMaumsa 060 Bcex co3aaHHbix aupektopusx SMB/CIFS.

SMB / CIFS (Server Message Block / Common Internet File System) [DDE lomoLye no HacTpoiike
‘m Mone3osatenu lpynnel ‘
+ Coagate

) | Konuuectso ctpok 10 v | Konowkm v & 06HOBMTL

Gainosan Pasmep npu pain Tonuwo
Yruausuposamo Tun
Cncrema Gnoxa coapanm snanensuem urenve

focryn Kowrponnep

Venonsaoeano:12.0KiB - ,
. userl, administrators, admin2,

ROO/SMB1 oncTii 16KiB Her Her Her na ENGINE-1

adminl

Mcnons3on
RO1/SMB2 Ceo6oaHo: G
Beero: 15.0GiB

3anucu € 1o 2 uz 2 3anucein 2l

guest, user3, administrators, admin2 -
OHKUIA 16KiB Her Aa JIE] Het ENGINE-1
adminl, usert

Cron6bupl Tabnuubl:
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Cron6el, Onucaxue

Mdainosas MAEeHTUOUKATOP, COCTOALLMI U3 MMeHM rpynnbl RDG 1 nMeHn dhainoBoi cMcTeMbl. 3TO NOHBIN NYTb A0

cucTemMa KOpHEBOM AupekTopuu B popMaTte <Ums rpymmsr RDG>/<UmMs daiinoBoit cucTemsr>. VMg dainnoson
CUCTeMbI COBMAAAET C UMEHEM AUPEKTOPUM

YTUAM3npo-  UCNonb3oBaHO — HAKTUYECKM 3aHATOE NPOCTPAHCTBO

BAHO CBOBOAHO — JOCTYMHbIN 0OBbEM
Bcero - 06bEM MecTa, 3ape3epBMPOBaHHOIO Mo GannoBy cMCTEMY

Tun dai- TONCTbIA — NoA, HaliNoBY CUCTEMY pe3epBUPYETCS BCS EMKOCTb, YKa3aHHas npu co3paHun. OHa Bbl-

noBowi YUTaETCs U3 [OCTYMHbIX PECYpPCOB AMCKOBOM rpynnbl RDG

CcMcTeMbl TOHKMIA — EMKOCTb Noj, PaifoByl0 CUCTEMY HE Pe3EPBUPYETCA M HE BbIYMTAETCS M3 [OCTYNHOro 06bEMa
RDG-rpynnbl

Pasmep 6no- pasmep B KiB, BbIOpaHHbIN Npu co3aaHUK HaNnoBoOM CUCTEMBI

Ka

HacnepoBa-  HacnepoBaHWe NpaB BAOXKEHHbIX AMPEKTOPUIM OT POAMUTENBCKOW

Hue

Hacnepo- HacnegoBaHWe NpaB POAUTENbCKOM AUPEKTOPUM HA HOBble haibl MPU UX CO34aHUU

BaTb npu

CO34aHun

Ynanenue BO3MOXHOCTb yianeHus Gaiios ToNbKO ero Bagenbly

darnos

Bnagenbuem

Tonbko uyTe- paspelleHo YTeHue (BKNHYEHO) MAK paspeLleHbl YTeHUe/3anuch (BbIK/IIOYEHO)

Hue

[octyn pas- CNMCOK Nonb3oBaTenen, KOTOpbiM paspeLléH AoCTYn K AMPEKTOPUM (BKIIHOYAS aAMUHUCTPATOPOB)

peweéH

KoHTponnep  KoHTposnnep, 3a KOTOpPbIM 3aKpenneHa rpynna

SMB/CIFS
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Co3paHue

Y0661 CO38aTh Pannosyto aupekTopuio SMB, BbINONHUTE Clieayrolme LeiCTBUS:

1. HaxmuTe «Co3paaTb AUPEKTOPUIO» — OTKPOETCS GopMa co3aaHus

CozgaHve gupexkTopru

Wman * Auckoean rpynna *
SMB3 | | ROO ONLINE 31.0GiB ENGINE-1 % |
O6wem *

Pazmep Gnoka *

15 | [ 64.0KiB v

[ Touxan aupexTopuA

B okHe ykaxuTe:
* Uma davinosoi anpektopun (06g3atenbHO)
» NuckoByt rpynny RDG (0653aTenbHO, No yMonyaHuio BblbupaeTcs goctynHas RDG-rpynna)
» 06BEM (annoBoi aupekTopum (0653aTeNbHO)
e EpuHuuy nsmepenus obvéma (GiB/TiB/PiB, no ymonuanuio BbibpaHo 3HayeHune GiB)
» Pasmep 610Ka — CNMCOK 3HAYEHMI 3aBUCUT OT BblBpaHHbIX eauHuny, CU/M3IK
- [na CU: 4.1 KB, 8.2 KB, 16.4 KB, 32.8 KB, 65.5 KB, 131.1 KB
- [na M3K: 4.0 KiB, 8.0 KiB, 16.0 KiB, 32.0 KiB, 64.0 KiB, 128.0 KiB

* Hactpolika ToHKoM/ToNncToM aypekTopun. MNpu Boibope TOHKOM AMPEKTOpUN e€ EMKOCTb He byaeT
pe3epBMPOBATLCS B 06LLEM JOCTYNHOM Nyne pecypcoB AMckoBow rpynnbl RDG

2. B pa3sgene «[lononHuTenbHbIE napaMeTpbi» HaCTpOﬁTe HacnenoBaHue 1 orpaHnU4YeHud onepau,mﬁ (HeOGFISaTEJ'IbHO)

OononHUTenbHbIE NAapamMmeTphbl

BKNHOYMTE HACNEAOBEHME OT POAWTENLCKOW AMPEKTOPHM
[0 HacnegoeaTeCA OT POAMTENLCKON AMPEKTOPKUK NPU CO3AaHMM daina
[] ToNbKO YTEHME

YaanAaTe Gainkl MOHET TONBKO Bnageney faina

* BkouuTb HacnepoBaHUe OT POAUTENBCKOI AUPEKTOPUM — HACNEA0BaHME NPaB BAOXEHHbIX AUPEKTOPUIA OT
POLUTENbCKOWM

» HacnepoBatb OT poauTeNnbCKOi AUPEKTOPUM NpU CO3AaHMM Baitna - HacefoBaHUE NPAB POAMTENLCKOMN au-
PEKTOPUM Ha HOBble Gakbl MpU UX CO3AaHUM
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¢ TonbKo YTeHMe — paspeLleHo YTeHue (BK/IYEHO) UK paspeLleHbl YTeHWe/3anuch (BbIKJIHYEHO)
e Ypanatb ¢aiinbl MOXET TONbKO Bnaaeney, ¢paina — BOSMOXHOCTb yaaneHus Gannos TONbKO ero BnasenbLy
3. B 6noke «ApMUHUCTpaTopbl» f00aBbTE 3AMUHUCTPATOPOB M/MAK TPYNNbl 3AMUHUCTPATOPOB ANPEKTOPUM (Heobs-

3aTeNbLHOo)

AgMuHKCTpaTOpBI Tpynns! aaMUHUCTPATOPBI
ApMUHUCTRATOPEI BuiGpaHHble agMUHUCTRATOPLI lpynnet BuiBpaxHbIe rpynnel
Nowck

MNownck

Nownck Mownck
HobasnTs BCE WcKkA4uUTE BCR fobaenTs Bce VICKNI04UTE BCR
AgmuHuCTpaTOpE! Deiicraua AgmmHucTpaTOpE! Deiicreua Fpynns: Deiicreua Fpynns: Aeiictaun
userl + adminl guest + administrators
+ admin2

user2

user3 +

usert %

YT06bI ,O06ABUTL AAMUHUCTPATOPA M/WUAW TPYNTbl AAMUHUCTPATOPOB, HAXKMUTE 3HAYOK + HANPOTUB HYXXHOIO
aAMUHUCTpaTOpa/rpynmbl B CNMcKe «oCTynHble aAMUHUCTPATOPbI/TPyNnbl»

YT06bI UCKNHOUUTL aAMUHUCTPATOPA U/MAK TPYNNbl AAMUHUCTPATOPOB, HAXMMUTE 3HAYOK YAaneHUs B CUCKe
«BblGpaHHbIE aAMUHUCTPATOPLI/TPYNMbI»
4. B 6noke «Monb3oBatenu» nobasbTe Nonb3oBaTeNnei U/Mnu rpynnsl Nonb3oBaTenen AMpekTopun (Heobs3aTenbHo)

Mons3oBaTenu rpynnki NoAb3oBaTenu
Monezoeatenu BbifpaHHbie NoNb3I0BaTENM Mpynnet BuiGpaHHbIe rpynnb!
Nowmck Nownck Mouck Nowmck

Aeiicrana Fpynnet

Aeiicrana Fpynne: Beitcrana

Moaw3osateni Deiicraun Nonbaosatenn
adminl + userl administrators + guest

admin2 g user2

user3 g

usert +

» YT106bl 4,06ABUTL NONML30OBATENS WU/MM TPYMMbI MOJIb30BATENEN, HAXXMUTE 3HAYOK + HaMNpPOTUB HYX-
HOTO MOJIb30BaTENSA/rPYNbl B CNUCKE «[LOCTYNHbIE NONb30BaTENN/TPYNMbI»

¢ YT0ObI UCKNOUYNTL NONb30BATENS M/MAM TPYNMbl MONb30BATENEN, HAXXMUTE 3HAYOK YAANEHNS B CNUC-
ke «BblGpaHHble nosb3oBaTenu/rpynnbi»

5. Haxmute «MoaTeepauTb»
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Hdencreus

YT106bI OTKPLITb CMMCOK KOMaHA ANS LUPEKTOPUM, BbINMONHUTE OAHO U3 AEUCTBUN:
¢ HaxXmMuTe NnpaBoM KHOMKOM MbILWK NO CTPOKe Tabnunupl

¢ OTmeTbTe 4eKOOKC B CTPOKE AMPEKTOPUM

ma .
SMB / CIFS (Server Message Block / Common Internet File System) 12, Momowk no HacTpoiike
| sws Monb3osaTeny Tpynnst
| + cospams | | # Penarruposars | | ) Caename mruosentwit crumox | ® vaamm |
( ) | Kommecraoerpok10¥ | Konowku v © OBHoaUTE

®aitnonan Pazmey Hacnegosars mpu Yaanenue gaiinon Tonexo
a . Yruneam posano Tun P Hacnegonane e = et HAocryn Kowrponnep

wevema nowa pra— anagensuen urerme

Vcnonsaosano:12 owin e et e
ROO/SMB1 Caoboano:20.00 BuGpano:1 Her Her Her fa Lyl sl ety ENGINE-1

Beera: 20.06iB (Tl
Vcnonbzosano:], 4 Peaaxtuposars
- guest, u 3, administrat dmin2,
RO1/SMB2 CeoBoaso: 15.0Gi ; Her fa fa Her B RS i e 2 ENGINE-]
I0) Caenate MrHoseHHSIT CHUMOK admin1, user4

Beero: 15.0GiB

3anick €100 2 us 2 zannceit

0dn

W Yoanue

Pepaktu poBaHue

Y106bl OTPEAAKTMPOBATL AUPEKTOPHUIO:

1. BbibepuTe AMPEKTOPUIO B CMIMCKE U HAXKMUTE «PeaakTMpoBaTb» — OTKPOETCS GOpMa penakTMpOBaHus

PeaakTHpoBaHWE AUPEKTOPUK

Umn OdwvckoBan rpynna *
SMB1 ROO ONLINE 31.0GIiB ENGINE-T
D6bem *

Pazmep bnoka

16.0KiB

20 >l lce v

[ Towkan gupexTopun

B okHe ang pefakTMpoBaHUS AOCTYMNHbI CefyOLWMe Nons:
* 06LEM (DaltNoBOM AUPEKTOPUM

» Hactpoiika «ToHKas AMpeKTopusa» (4OCTYMHO 3MEHEHUE TONIbKO U3 TOHKOM AUPEKTOPUMU B TONCTYIO,
L1 TONCTON AMPEKTOPUM YeKBOKC HELOCTyneH)

2. B pasgene «[lononHuTenbHbie NAapaMeTpbl» U3IMEHWUTE NapaMeTpbl MOBEAEHWS AMPEKTOPUM (MpK HEOBXOAMMOCTH)
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,ﬂ,ﬂl‘l ONHUTENBHEIE NapaMeTPBbI

] BKNiMKTE HACNe40BaHME 0T POAMTENLCHOA QUPEKTOPKUM
HacnegoeaThCA OT pOAWTENLCHOW QUPEKTOPKUK NPK CO343aHKWKM daina
ToNbKO YTEHKE

YoanaTe Gainel MOMET TONLKO Bnageney ¢anna

3. /i3MeHuTe cOCTaB aAMUHUCTPATOPOB ANPEKTOPUM (MPU HEOBXOAMMOCTH)

AAMUHUCTPATOPEI Fpynnsl agMUHUCTPaTOPbLI

AAMUHUCTPATOPEI BrIGpaHHBIE 3AMUHUCTPATOPEI Mpynnet BuiGpaHHsie rpynnel

Nowck Q| [none al | nou a | nome a
[lo6asuTs Bge VigkniouuTs Bce flo6asuTs ace MckniouuTs Bee

AQMUHMCTRETOpE [ieiicraun AgMMHUCTPATOpSI Aeiicraun fpynnsi feiicTeua rpynns Deiicraun
admin2 + adminl guest + administrators
userl +
user2 +
user3 +

userd +

» Y106bl L06ABUTL aAMUHUCTPATOPA WU/MAK TPYNTbl AAMUHUCTPATOPOB, HAXKMUTE 3HAYOK + HAMPOTUB
HY>KHOTO aAMMHUCTPaTOPa/rpynnbl B CNUCKe «OCTyMNHblE aAMUHUCTPATOPbI/rPynnbl»

* YT06bl MCKNIOYUTL AAMUHUCTPATOPA WU/MAK FPYNNbl AAMUHUCTPATOPOB, HAXKMUTE 3HAYOK YAANEHUS
B CNucke «Bbi6paHHbIE aAMUHUCTPATOPLI/TPYNMbI»

4. M3ameHwuTe cocTaB nonb3oBaTtenel AMpekTopun (npu Heo6XoaNMMOCTH)
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MonssosaTenn lpynnbl nons3osarenu

Mpynns BuibpanHbie rpynns

NonsaosaTen BribpanHble nons3osaTeny
Mowcx a| | nome a| | nou Q| | nowc a|
Nlo6aBuTs Bce MckniounTs BCe floBaeuTs Bce WckntounTs Bce

Mons3omarent Aedicraun Mons3osaten Dedcraun Tpynns: Dedicraun Foynnes Peiicrann

adminl + userl administrators + guest

admin2 + user2

user3 +

userd4

» YT06bl 40OABUTL MOSIL30BATENS M/MNU TPYMMbl NOMb30BATENEN, HAXMMUTE 3HAYOK + HANPOTUB HYX-
HOro MoJIb30BaTENS/rPYNMbl B CNMUCKe «[OCTYMHbIE NONb30BATENN/TPYNMbI»

e YT0ObI UCKNIOUYNTL MNOSIb30BATENS M/MAIM TPYNTbl MOb30BATENEN, HAXXMUTE 3HAYOK YAANIEHNS B CNNC-
ke «Bbl6paHHble Nosb3oBaTeNu/rpynnbi»

5. HaxmuTe «MoaTBEpAUTLY, YTOObI COXPAHUTb U3MEHEHUS

CospaHue MrHOBEHHOIro CHUMKa

[Onsa co3paHMa MrHOBEHHOIO CHUMKA:
1. Haxmute «Co3paTb MrHOBEHHbIN CHUMOK»

2. B oTKpbiBlLEMCA MOAANbHOM OKHe HaxmuTe «MoaTBepanTb»

CaenaTb MrHOBEHHBLIM CHUMOK %

ROO/5MB1

OTmena NMoaTeepauTs

© nNpumeuanue

Hactporika (MoHTMpoBaHue) daiinosoi cuctembl SMB 3aBUCUT OT onepaumMOHHON CUCTEMbI MONb30BaTENS U Npesa-
CTaBneHa B pasgene «Hactpoika hannoBoro Loctyna.
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CMeHa TMna Ha «TonCTbIk»

© MNpumeuanne

[locTynHO TONbKO A1 TOHKMX AUPEKTOPMIA (onumsl «TOHKas AupeKTopus: Bkn.»)

1. Beibepute gupekToputo ¢ TUNoM «TOHKUIA»

2. Haxmute «CMeHuUTb TMN Ha “ToncTblin™»

CmeHuTb TMN Ha "Toactein” X

RO1/5MB2

MNogreepauTth

‘ OTmeHa

3. B oTkpbiBlIEMCS OKHe HaxMuTe «lMoaTBepAnTb»

A\ Buumanue

CMeHWTb TMN 06paTHO C «ToncToro» Ha «TOHKUIA» Henb3s

Ynanenue

Y106bl YyAaNUTb AUPEKTOPUIO:
1. Haxmute «Ypanutb»

2. B oTKpbiBLWEMCS OKHE HaxmuTe «loATBEpAUTDY

Vaanute b
ROO/SMB1
‘ OTtmena lNMNoaTBepanThL
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Ha eknagke «Monb3oBatenu» B TabAMYHOM BUAe OTOOpaXalOTCs MMEHa BCEX CO3[aHHbIX JIOKaNbHbIX MONb30BaTenei
daiinoBoi cucTeMbl:

SMB / CIFS (Server Message Block / Common Internet File System)

o ==

‘ + Cozpgate |

0O

userl

O

user2

user3

O

useré

adminl

O

admin2

MNons3osaTens

3anucu ¢ 1no 6 13 6 3anmceii

CospaHue nonb3oBarens

[na co3paHns HOBOro I'IpOd)Mﬂﬂ nonb3oBaTend:

o:f

Jien

Q Mowck | Konuuectso ctpok 10 ~ | Konoukwn ¥

e

1. Haxmute «Co3paTb nonb3oBaTensi» B BEPXHEM JIEBOM Yy — OTKpoeTcs popMa Co3AaHus

Cozpate nonw3oBaTenn

MNopgTeEEp#aeHue napona *

MomMolub No HAacTpoitke

< 06HOBUTL

B okHe ykaxuTe:
* Uma nonbsosarens
« MNaponb nonbsoBarens

. HOATBEP)KAEHME napons

2. Haxmute «MopTBEpAUTDLY

NoaTBEepanTh

SMB/CIFS
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PepaktupoBaHue nonb3oBatens
YTt06bI penaKTMPOBATh AAHHbIE MOb30BATENS:
1. BeibepuTte Hy>KHOro Nonb3oBaTens U Haxmute «PepakTupoBaTb»

SMB / CIFS (Server Message Block / Common Internet File System)

‘ + Cozpate ‘ ‘ 7 Pe,u.akmpoaam‘ | L ] ‘//:lanmb|

Q Mouck |

MonszoBaTens
userl

user2

8 00D

user3

BoiGpaHo : 1
users

adminl /' Peaaktuposats

Ooo|o

admin2 B Vaanute

3anuen ¢ 1 no 6 13 6 3anucei 7l

2. B OTKPbIBLUEMCA OKHE AOCTYNHO U3MEHEHUE Napona

CCI3,EI,EITI:| nonbz0BaTenA

Mma *

user3

[=rl

(5, MoMolLE Mo HacTpoiike

Konnuecteo cTpok 10 ¥ | KonoHku v

Mapons* @ NMoareepaeHue napona *

5 :

3. HaxmuTte «MoaTrBepanTb»

MNMoaTeEepauTh

i 06HOBNTL

SMB/CIFS
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YnaneHue nonb3oBarensa

Y1066 YAANNUTb AaHHbIE NONb30BATENS:
1. BeibepuTte HY>KHOro NoNb30BaTeNs U HAXMUTE «YAANUTb»

SMB / CIFS (Server Message Block / Common Internet File System) EDDE Momolwb No HacTpoiike

‘ + Cozpats ‘ | # Pepaxtuposats ‘ | ] annmﬂ:|

Konuyecteo cTpok 10 ¥ | KonoHkm ¥ < 0BHOBMTE

B Nonesosatens
userl
Boibpano:1
0 user2
O s /' PenakTuposaTe
O  userd W VaanuTe
[0 adminl
[0 admin2
3anucu ¢ 1no 6 ua 6 3anuceil E 1

2. B oTkpbiBweMCcs okHe HaxmuTe «MoaTBEpAUTLY

Voanute b

user]

OTmeHa [logTBEpAWTL
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Bknapka «lpynnbi»

Tpynnbl B SMB Hy>Hbl, 4TO6bI LLEHTPASIM30BAHHO YNPaBAATb LOCTYMOM: NPaBa Ha3HaA4aTCsA rpynne, a NoNb30BaTeNM Ha-
CNeaytoT UX NPy BCTYM/IEHUM. TO YNPOLWAET aAMUHUCTPUPOBAHME M ayauT.

Ha Bknagke «lpynnbi» B TabnMyHOM Buae otobpaxkaetcs nHdopMauma 060 BCeX CO3AaHHbIX JIOKaNbHbIX rpynnax dan-
NIOBOM CUCTEMBI:

SMB / CIFS (Server Message Block / Common Internet File System)

SMB nonsaosaren (LRI

+ Cozgars

e "
(B Nomowe no HacTpoiike

( ) | Konmuecrsoctpox 10 | Konowwu v & O6rHosuTs

Fpynnut Nonk3osatent

administrators admin2,adminl

guest userluser2 user3 usert

3anuc ¢ 10 2 w3 2 3anuceit On

o [pynnbl - Ha3BaHWS CO3AaHHbIX TPynM
* Monb3oBatenu - Nonb3oBaTeNnu, BXOASLLME B 3TU rPynMbl
CospaHue rpynnbl

[lns cozpaHus rpynrbl NoAb30BaTeNeil:

1. HaxmuTe «Co3paTtb rpynny» B BEPXHEM JIEBOM Yy — OTKpoeTcsl GopMa Co34aHus
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CozpgaTtbk rpynny

Hazeanue rpynne: *

‘ video ‘
[AocTynHbIE NOALIOBATENN BxogAuwme B rpynny nons3o0BaTenu
‘ MNouck @ | ‘ ‘ MNouck O |
Mons3oeaTenu leicreua MNons3oeatenm NeicTena
userl +
user +
user3 +
userd +
adminl +
admin2 + [ Her gauHbix
HocmiynHo 6 BeibpaHo 0

MNoaTBEpAUTL

B okHe ykaxure:
* HasBaHue rpynnbi

2. B 6noke «Monb3oBatenu» fob6aBbTe NoNb30BaTENEN, BXOAAWMX B rpynny
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Cozgatb rpynny

Hazeanwue rpynne: *

‘ video |
[octynHbie nonb3oBaTenu BxogawmMe B rpynny nofb3oBaTenu
‘ MNowmck Q ‘ | Mowck Q ‘
MonssosaTtenw lencterA MNonssosateny Nenctena
user] * user2
userd &+ user3
adminl +
admin2 +

[N}

fdocmynHo & BruibpaHo

MNoaTBEpAUTL

* YT06bl A06ABUTL MONBL30BATENS, HAXKMUTE 3HAYOK + HanpoTuB HYXXHOro nosb3oBaTtena B CrMcke
«,U,OCTyl'IHbIe nonb3oBaTtenn»

¢ YTOObI MCKNHOUYMTb NONb30BATENS, HAXKMUTE 3HAYOK yAaneHua B cnucke «Bxopswme B rpynny nojb-
3oBarenu»

3. HaxmuTe «MopTBEepanTbY
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PepakTtupoBaHue rpynnbl

[ins penakTMpoBaHWUS rpynnbl:
1. BbibepuTte HyxHyI0 rpynny n HaxxmuTe «PepakTupoBaTb»

SMB / CIFS (Server Message Block / Common Internet File System)
| swe nonssosarent (RN

| + cosgame

Q Mowuck | Konuuectsocrpox 10~ |

N iz
administrators admin2,adminl

guest userl,user2,user3 usert

Janncy c 110 2 ws 2 3anucei E al

2. B OTKPbIBLUEMCA OKHE A0CTYNHO U3MEHEHUE NepeYHA nosib30BaTeNien, BXOAAWMNX B rpynny

Cospgatb rpynny

Hazeanue rpynne: *

[Ty :
1B Nomowis na wactpoitre

Konowkn v < 06rHoBUTE

Jecrena

‘ video ‘
[OocTynHbIE NONL30OBATENM Bxogawme B rpynny nons30eaTenu
‘ MNouck Q | ‘ MNouck Q ‘
MNons3aoeatenw NercTena Nonez0BaTEAM
userl] + user?
userd + user3
adminl +
admin2 +
Nocrmynyo & BuiGpoHo 2

MogTBEepoUTE

3. HaxmuTe «MoarBepantb»

SMB/CIFS
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YpnaneHue rpynnbi

Y1066 YyAaNUTb Fpynny nosb3oBaTenei:
1. BbibepuTte HyXHYIO rpynny u HaXXMuTE «YBanuTb»

SMB / CIFS (Server Message Block / Common Internet File System)

Cone )

| + Cosgam | [ /' Pegarupomare | | W vaanur |

B nonssosarens

userl

Buibpano:1
user2
7/ Penaktuposate
user3
W Vaanuts
userd4
admint
admin2
3anick ¢ 110 6 13 6 sanuceit Gn

2. B otkpbiBLEMCS OKHE HaxmuTe «MoaTBEpAUTBY

= .
{88} Nomouys no HacTpoiike

(QrMovek ) | Konmsecreocrpok10 v | Konowwa » | & OfosuTs

VaoanuThb X

userl

OTmeHa lNogTeEepaAnTL

NFS

[nsa pabotbl ¢ aupektopusamm NFS nepergute Ha BKnagky «Paiinosre cucTeMery >> «NFS»

Ha Bknagke B TabnuuHoM Buae npeacrasneHa MHbopMauma 060 Bcex cospaHHbix aupektopusx NFS.

NFS (Network File System)

| + Cospams |
[] ®aiinosan cucrema Vrunusuposano Tun
ROO/NFS1 Toncrait
RO1/NFS2 CaoBoaHo - 16.0GiB Toncrait
3anmey 1 no 2 3 2 3anucei ]n

Cron6bubl Tabnuubl:

(Qnowek ) | Konwecrso ctpok10v |

Pasmep Bnoxa Napamerpo:

16KiB

16KiB

=) 2
[ Nomouk no wacTpoitke

KonoHku v < D6HOBUTE

Kontponnep

ENGINE-1

ENGINE-1

NFS
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Cronbeu, OnucaHue

®dan- UOEHTUPUKATOP, COCTOALLMI M3 uMeHU rpynnbl RDG M MMeHU daiinoBoi cncTeMbl. ITO MOMHbIMA NYTb A0
nosas KOpHeBOM anpekTopun B dopMaTe <Ums rpymns RDG>/<Ums daitnmoBo cmcTemer>. VMg dannosom cu-
cucTema CTeMbl COBMAJAET C UMEHEM AUPEKTOPUM
YTuamsn-  Mcnonb3oBaHO — GAKTMYECKM 3aHATOE NMPOCTPAHCTBO
poBaHO CBO6OAHO — [OCTYMHbIN 0ObEM

Bcero — 06bEM MecTa, 3ape3epBMPOBAHHOrO Nog GannoByo cucteMy
Tun daii- TonCTLIM — NoA, GANNOBYH CUCTEMY pe3epBUPYETCS BCS EMKOCTb, YKa3aHHas npu co3paHuu. OHa Bbluu-
NOBOV CU-  TaeTcs M3 JOCTYMNHbIX pecypcoB AuckoBor rpynnbl RDG

cTeMbl TOHKMI — EMKOCTb Mo QaifoBy0 CUCTEMY HE Pe3ePBUPYETCA M HE BbIYUTAETCA M3 AOCTYMHOrO 06bEMaA
RDG-rpynnbl

Pasmep B KiB, BbIOBpaHHbIM Npu cO34aHMM DANNIOBON CUCTEMDI

6noka

MapameT-  [OCTyn: YTEHME UMM YTeHMe/3anuch (N0 yMonyaHuio 6e3 orpaHuyeHui)

pbl

KoHTpon-  KoHTponnep, 3a KOTOpbIM 3aKpenneHa rpynna

nep
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Co3paHue

Yto6bI co3path dannosyto gupektoputo NFS, BbinonHWTe cnepytolme feicTeus:

1. HaxmuTe «Co3paaTb AUPEKTOPUIO» — OTKPOETCS GpopMa co3aaHus

CozgaHve AMpeKTopuKn

Wma * AucKoean rpynna *

| NFST | | ROO ONLINE 14.0GiB ENGINE-1 |
06bém * Pazmep Gnoka *

|13 || GB v ||16.0kiB .|

(] ToH:aa aupesTopUA

B okHe ykaxure:
* Uma darinoson anpexkTopun
* [uckosyi rpynny RDG
» 06BEM (alnoBoit AMpeKTopum
e EpuHunuy nsmepenus obvéma (GiB/TiB/PiB, no ymonuanuio BbibpaHo 3HayeHune GiB)
» Pasmep 610Ka — CNMCOK 3HAYEHMI 3aBUCUT OT BbiBpaHHbIX eauHuny, CU/M3IK
- [ina CU: 4.1 KB, 8.2 KB, 16.4 KB, 32.8 KB, 65.5 KB, 131.1 KB
- [nsa M3K: 4.0 KiB, 8.0 KiB, 16.0 KiB, 32.0 KiB, 64.0 KiB, 128.0 KiB

» Hactpolika ToHKoM/ToncTon aypektopun. MNpu Boibope TOHKOM ANMPEKTOpUMN e€ EMKOCTb He byaeT
pe3epBMPOBAaTLCS B 06LLEM JOCTYNHOM Nyne pecypcoB AMckoBow rpynnbl RDG

2. lns ycTaHOBKM NpaB A0CTyna, HaxmuTte «Jo6aButb IP» 1 BBeauTe IP-appec knneHTta (Heobs3aTenbHO)
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Mpaea gocTyna

[AnA ycTaHOEKKM Npas AocTyna ykaxute IP-agpeca. flocTynHbl cnegyowme gpopmsl 3anmucu: |P-
agpec (192.168.1.1), IP-agpec c anvanasoHom (192.168.1.1-192.168.1.20), IP-agpec ¢ mackok NoaceTH
(192.168.1.1/16), anA yKa3aHWA BCeX aApecos B None Heobxoaumo ykasaTs *. KonvuecTeo
ajpecos, YKa3aHHOe Yepes AMana3oH, He AONXHO npeBbilaTth 20, B NnpoTUBRHOM cnyyae
WCNONL3YATE MacKy NOACETH.

MpuopuTeT Nnpas Ha YyTeHWe/3anMchb BbiLLe, YeM NPUoOpUTeT Npae Ha 4TeHue. NMpuopuTeT Npae
ana IP-agpecos, yKa3aHHbIX B BUAE CNMCKA UAKM AWMana3oHa, Beille, yem npuopuTeT npas ana IP-
aapecoB, YKa3aHHLIX NOCPeACTBOM MACKK noaceTu unu *. Ecnv ogvH IP-agpec BxoguT B o6a
pasgena, a dopmMmaT 3anucK 0g4WHAKOBIWA, TO ByayT NpUMeHeHsbl NPasa Ha uTeHue/3anuck. Ecnm
e dopmMaT oTAMYaeTca, To NpuopMTeT ByaeT Tam, rae agpec yKa3aH B ABHOM BUAE UK Yepes
wHTepean. [lobaeneHHsle IP 6e3 npae ByayT yaaneHsl M3 CNMCKa NOCAe CO3AaHKUA.

Mpaea pocTyna
Nouck Q |
NoGaeute IP
1P Janucs Yreuue NefcTenA
192168.29.21
192168.29.20 U
192168.29.10-192.168.29.15 U]

» [1ns nobasneHHoro IP-agpeca yctaHoBuTe Yekbokcbl YteHue u/mnun 3anmucb

3. Yrobnl HaCTpOUTb AOMOJIHUTENbHbIE NAPAMETPbI pa3BepHUTE COOTBETCTBYHOLLEE MEHIO (HEO69I3aTEI'IbHO)
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~ [lonoAHUTENEHEIE NBPEMETPE

[ AcHHXPOHHBII peskiM gocTyna O KonTpons noasepesa

[0 focryn ans nons3osatens root [0 Bce noakntaueHnn 0T aHOHWMHOMO NoNL30BaTeNs

TIPUEA3aTH GHOHUMHOD NONEIBATEN K NOKANBHOMY NONb30BATEND TpMBA3aTE GHOHAMHOIO NONBI0BATENS K FPYNNE NOKAIBHBIX NOAbIOBATENEH

MoTsepauTs

B okHe YKaXunte HeobxoanMble HaCTpOﬁKVI:

* ACMHXPOHHDII1 peXXMM A0CTyNa — CEPBEP MOATBEPXKAAET 3anuch A0 Hu3Myeckoro cbpoca AaHHbIX Ha AMCK.
MoBbIWAET NPOU3BOAUTENBHOCTb, HO CHUXKAET HAAEXKHOCTb

. .D.OCTyI'I ANA nonb3oBaTtens root — ynpasneHune pexxMmMom root_squash
- BkntoyeHo: root Ha knneHTe COXpPaHAET nNpuBunernn
- BblkntoyeHo: 3anpockl root MannMpyTCcs B aHOHUMHOIO MoJib30BaTeNS

¢ Bce nopknioueHus OT aHOHUMHOIO NONb30BaTENs — MPUHYAUTENbHLIN MannuHr Bcex KnneHtckux UID/GID B
QHOHMMHOIO NOMb30BaATENS ANS 3TON ANpeKTOpUM (BKAtoUas root). YnpowaeT goctyn 6e3 y4éTHbIX 3anucen

¢ KoHTponb nopaepeBa - cepsep AOMNOMHUTENLHO NPoOBepseT, YTo dan NeXUT BHYTPU IKCMOPTUPYEMOrO Ka-
Tanora, a He NpoCTo B TOM e (annoBoOM cucteMe

A\ BuumaHue

O an BKHOYEHHOM KOHTpONe nogaepesa cepBep CBA3bIBAET AECKPUMNTOP d)aﬁna C €ro pacno-
JTIOXXEHMEM BHYTPU KaTanora

» Ecnu daiin nnm nanky nepeMMeHoBaTh UM NEPEMECTUTb, OTKPbITbIE AECKPUNTOPbI MOTYT yCTa-
peTb M onepaLmmu HauHyT BO3BPALLATb OLIMOKM LOCTYNa

e Ecnu B KaTanore 4acto BbINOMHSAKTCA OnNepaLuu NeperMMeHOBAHUS UKW MepeMeLleHus, He
BKAoyauTe «KoHTponb noaaepesa»

L4 anBﬂBaTb AdHOHMMHOrO0 N0Jib30BaTeNA K JIOKaJIbHOMY NOJib30BaTe/Il0 — MOJ/Ib30BAaTE/IN CO34aK0TCA HA CTPAHU-
ue «dParinoBre cucTeMiy >> «SMB» >> «llonb3oBaTenuy

* MpuBsA3aTb aHOHMMHOrO NONb30BaTeNA K FPyMnne JIoKa/lbHbIX NO/b30BaTeNeil — rpynmnbl CO3AATCA Ha CTpa-
HULE «PaiinoBble CHCTEMH» >> «SMBy» >> «I'pymmsl»

© Npumeuanne

O I'IpM nepeknn4yeHnn TyM6nepa «anBHSaTb AHOHMMHOI0 NoJsib3oBaTeNif K JIOKA/ibHOMY NOJIb30BaTe/110» 0T06-
paXKaeTcqa BbIMa4AoLWMM CINMCOK (<Bbl6€pMTe nonb3oBarena» C nepeyHeM Co3a4aHHbIX noJsib30BaTenen

* [pu nepekntoyeHun Tymbnepa «MpuBa3aTb aHOHUMHOTO NOJIb30BATENS K FPyNNe JIOKa/IbHbIX NONb30BaTeNen»
oTo6pakaeTcs BbiNaaaloLmMi CNMcok «BbiGepute rpynny» C nepeyHeM CO34aHHbIX rPynm MNo/ib30BaTeNen

4. Haxmure «lMopTBepantb»
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Hdencreus

YT106bI OTKPLITH CMMCOK KOMaHA ANS LUPEKTOPUIA, BbINONHUTE OAHO U3 AEUCTBUN:
¢ HaxXmMuTe NnpaBoM KHOMKOM MbILWK NO CTPOKe Tabnunupl

e YcTaHoBUTE DNAXOK B CTPOKE rpynnbl

NFS (Network File System)

ol "
{83 Nowmows no wacrpoiike

| + cosgare | | # Pegaruposars | | 01 Coagate mruosewuui cumok W Vaanume

-
@ ) | Konwsectsoctpox10v | Konowkn 2 OBHosNTS

B aiinonan

vn

Tun Paamep Gnoxa Napamerps: Kowrponnep

ROO/NFST Boibparo :1 Toncreii 16KiB ENGINE-1

/' Peaaktuposats
ROT/NFS2 Toncruit 16KiB

ENGINE-1
ID) Cozaats MrHoseHHEIH CHUMOK

. < CmeHnTL Tvn Ha "ToncTui
3anuck ¢ 1m0 2 us 2 sanicei

On

W Vaannms

Ypanenue

YT06bI YOANUTL AUPEKTOPUIO:
1. Haxmute «YoanuTtb»

2. B otkpbiBLwEMCS OKHe HaxmuTe «MoaTBEpAUTDY

Voanutb X

(i) MoskanyiicTa, nogTeepauTe geicTemne!

Byger BEbINONHEHO YOANEHWE UPERTOPUIA:

ROO/MNF5]

OTtmeHa MNoaTBepauTh

CospaHue MrHOBEHHOI0 CHUMKa

[ns co3paHMa MIHOBEHHOIMO CHUMKa:
1. Haxmute «Co3paTb MFHOBEHHbIN CHUMOK>

2. B oTKpbiBLwEMCS OKHE HaxmuTe «loATBEpAUTDY
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CozpgaTth mrHoOBeHHbIWM cHMMOKROO/NFS1

MNoxanyicTa, noaTeepanTe gelMcTeMe

‘ OTmena ‘ NogTBEepauTbL

A\ BHumaHue

eKT»

M3 cHUMKa MOXHO BOCCTAaHOBUTLCS IGO0 B MCXOAHYI0 dainosyto cucteMy NFS 1 noTepsaTb Bce M3MeHeHus, BbiOpaB
nenctene «BocctaHoBUTLY», MO0 B HOBYHO (dainoByto cnuctemy NFS, Bbibpas feiicTBue «BoccTaHOBMTL B HOBbI 06b-

© Npumeuanne

MNpwn BbIGOPE ONuMM «BOCCTAaHOBUTBL B HOBbIM 06BEKT» MOXHO MUIpuMpoBaTh Garnosyto cuctemy NFS Ha gpyroii ypo-

BeHb RAID, ecnu Tun RAID B ncxogHoM v LeneBon rpynnax pasfiMyHbl

CMeHa TMna Ha «TonCTblk»

[loCTynHoO ToNbKO ANS TOHKUX AnpekTopuit (onuusa «ToHKasa ampekTopus: Bkn.»)

1. Bbibepute OMpeKTOpUIO C TUNOM «TOHKUIA»

2. Haxmute «CMeHuTb TMN Ha “ToncTblit”»

CmeHnTb TN HA "ToncTeIn” X

MNMomxanyicTa, nogTEEpOMTE OEMCTEME

‘ OrmeHa lNogreepanTs

3. B oTkpbiBlIEMCS OKHe HaxMuTe «lMoaTBepanTb»

A\ Buumanue

CMeHuTb TN 06paTHO C «ToncToro» Ha «TOHKWIt» Henb3s

NFS

206



PykoBoacTeo agpMuHucTpatopa ASPOAUCK ENGINE AQ 460
|

PepaktupoBaHue

Y1o6bI OTPEeaaKTMPOBATb AUPEKTOPUID:

1. HaxmuTe «PepakTupoBaTb» — OTKpOETCS GOpMa pesakTMpOBaHUs

PegakTMpoBaHWE AMPEKTOPUM

Mnar AducKoean rpynna

NFSI ROO OMLINE 31.0GiB ENGINE-
O6bém * Pazmep 6noka

20 >||GB v | 16.0kiB

[ Tonkan aupexTopmn

B okHe ang penakTMpoBaHUS AOCTYMNHbI CiefyoLmue nons:
* 06bEM (DaiNoBOM AMPEKTOPUM

» Hactpoiika «ToHKaa aAMpeKTopusa» (LOCTYNHO M3MEHEHUE TO/IbKO U3 TOHKOM AUPEKTOPUM B TONCTYIO,
D1 TONICTOM AUPEKTOPUM YeKBOKC HEeAOCTYMNEH)

© Npumeuanne

HoBbii 06beM (halioBO AUPEKTOPUM OOMKEH ObiTb HE MEHbLLE TeKYLLEro 06bEMa

2. MN3meHuTe npaBa goctyna no IP-anpecam (Heobs3aTenbHo)
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|

lMpaea aoctyna

[lnAa ycTaHOBKM Npae gocTyna yKaxuTte IP-agpeca. flocTynHel cnegyowme dopmsl 3anmcu: [P-
aapec (192.168.1.7), IP-aapec c gvanasorom (192.168.1.1-192.168.1.20), IP-agpec c Mackoi NoaceTH
(192.168.1.1/16), ans yKa3aHWA BCex aapecoB B none HeobxoamMmo yKasaTe *. KonnyecTeo
agpecos, yKa3laHHOe Yepes AWana3oH, He AO0M#HO NpesbiwaTk 20, B npoTMBEHOM CAy4yae
WCNONL3YIATE MacKy NoACeTH.

MpuopuTeT Nnpas Ha YTeHWe,/3anMuck Bbille, Yem NPUOPUTEeT Npae Ha YTeHue. NMpuopuTeT Nnpas
ana IP-agpecoB, yKa3aHHkIX B BUAE CNMCKE AW AWaNa3oHa, Bbile, Yem npuopuTeT npas anAa IP-
aApecos, YKasaHHbIX NOCPeACTBOM MACKK NoACeTH Wau *. Ecam oavH IP-agpec BXoauT B oba
pazaena, a GOPMaT 3anMcK 04WHAKOBEIW, TO BYAYT NpUMEHEHBl NPaBa Ha YTeHue/3anmck. Ecnun
e dopmaT oTAMYaeTCA, TO NPUOPMTET ByAeT Tam, rae agpec yKa3aH B ABHOM BUAe UM Yepes
uHTepean. flobasneHHelie IP Bes npas ByayT yaaneHsl U3 CNMCKa Nocne co3AaHuA.

Mpaea goctyna
MNouck Q ‘
Nobasute IP
P 3anwce YreHve HelcTena
192168.29.21 [
192168.29.20 ] ]
192168.29.10-192.168.29.15 O

3. VI3MeHuTe AonoNHUTENbHbIE MapaMeTpbl AUPEKTOPUMN (He0bA3aTeNbHO)

~ flononkuTensHsie napamerpsi

[ ACHHXPOHHSII PesUM AOCTYNa KokTpons noasepesa

flocTyn gan nons308aTeNR roct [0 Bee NOAK/OUEHIAR OT SHOHMMHOFO MONB208aTENA

Npuanzats o « nonsacsatenio J7 MpuenzaTh aHOHUMHOO NO/ILIOBATENS K FPYNNE OKANLHLI NOALIOSATENER

NoaraepauTs

NFS 208



PykosopacTeo apMuHuctpatopa ASPOAUCK ENGINE AQ 460
|

4. Haxmute «MoarBepanTb», YTOOLI COXPAHUTb U3MEHEHUS
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Pennukauua

Paspen «Pennukaumsa» npefHasHavyeH AN HAaCTPOMKKM M yNpaBAeHUs pennukaumen JaHHbIX — Kak BHYTpu ogHon CX[
(nokanbHaga penaukaums), Tak u Mexay asymsa CX[, (yaanéHHas pennukaums, dainosas penamkaums).

Pennukaums — 370 npouecc co3AaHust U NOALEPXKAHMS aKTyaNbHOW KOMUKM AAHHbIX Ha pe3epBHOM cTopoHe. Pennuka-
LMS MCNONb3YETCA ANS MOBbILEHUS AOCTYMHOCTU AaHHbIX, COKPALLEHMs MPOCTOs cepBuca U obecnevyeHns BO3MOXHOCTH
nepektoyYeHNs Ha pe3epBHYI0 KOMUI0 Npu 0TKase oCHOBHOM CX[I nnn HepoCTyNMHOCTM OCHOBHOIO pecypca.

A\ BHumaHue

Pennukaumsa aensetcs MHCTPYMEHTOM MOBbIWEHNA AOCTYNMHOCTU AAHHbIX. Pennukaumsa He 9BNSeTCS MEXaHUM3MOM
obecneyeHns LENOCTHOCTU AAHHbIX U HE AOMKHA pacCMaTpUBaTbCA KakK CpeacTBo MX pe3epBHOINo0 KOnMpoBaHUA UK
AO0NroBpeMEHHOro XpaHeHUa

B maHHOM pasfene aAMMHUCTPATOP MOXET CO34aBaTb M HACTPauBaTb 33[la4M JIOKAJbHOM peniMKaLmu, Co3aaBaTb CBS-
31 YOANEHHOM penamKaLmMu Mexay TOMaMu, a Takxke HacTpauBaTb hainoBylo penankaumi Mexay ¢GainoBbiMu cucte-
MaMU Ha CTOPOHE UCTOYHWMKA WM NPUEMHMKA. [1ns KaXA0ro TMNA penaukaumu AOCTYNHbl CPEACTBA KOHTPOSS COCTOSIHMS,
MO3BONISIOLLME OTCIEXMBATbL CTaTyC PENIMKALUM, COCTOSIHWE CBSI3M, BPEMS MOC/IELHEro 3anycka M Apyrue napameTpsl,
HeobxoLuMble /1S CONPOBOXAEHUS PENIMKALMOHHbIX 3a4au.

BHyTpu pasfena AocTynHbl NOApasnens:

* JlokaneHas penaukayus — CO30aHWe U ynpasfieHWe 3a4a4aMM aBTOMATUYECKOro CO34aHUS MTHOBEHHbIX CHUMKOB B
npenenax ogHow CX,

» Y0anénHas pennukayus — CO3LaHUE U YNPaBNEHNE PEMIMKALMOHHBIMU CBA3AMU MEXAY NOFMYECKMMU TOMaMM ABYX
CX0, a TakKe U3MeHeHMe HaNpaBeHUS peniMKaummn B paMKax CyLecTBYHLWen CBA3M

o (alinosas pennukayus - CO3[AHUE U yNpaBAeHUE penukauuu @annosbix cucteM mexay CXI, n3mMeHeHue Ha-
NpasfeHns penankaLmm B paMKax CyLLECTBYIOLLEN CBSA3M, @ TAK)Ke BOCCTAHOB/IEHWE AAHHbIX B HOBYH HE3aBUCUMYIO
(}arnoBy CMCTEMY HA CTOPOHE NPUEMHMKA

JlokanbHas peninkKauuns

JlokanbHas penaukaumsa — aBTOMATU3MPOBAHHAS NMpoueaypa CO34aHUS MIHOBEHHbIX CHUMKOB B npefenax ogHon CX[,
Mo pacnmncaHuto (aBTO—CH3IMLWOTbI). BocCTaHOBNEHWE M3 NOKANbHOW PENIMKM BbINOHAETCS aHAIOrMYHO BOCCTAHOBNEHUIO
U3 06bIYHOrO MITHOBEHHOIO CHUMKA: NOAAEPXKMBAETCS BOCCTAHOBIEHNE B UCXOLHbBIV NOrMYECKUiA TOM/PaltioByo CUCTEMY
WU B HOBbIM IOrMYECKMI TOM/DaNoBYIO CUCTEMY.

Ons npocMoTpa cCAMCKa 3aday NOKaNbHOW penauvkaumMm nepenagute B MeHW «Pemnuxamusay >> «JlokanbHas
pennukanugas.

B Tabnnue «Cnucok penaukauminy 0To6paxatoTcs BCe 33434 JIOKANbHOM penaukaumm, HACTPOEHHbIe AN NOrnyYeckmx
TomoB (LUN) aaHHow CXA.

e
JlokansHan penaukauma 1B} Nomowe no wacTpoiike

+ Cozgame

) | Konwsectaoctpok10v | Komowku v 2 O6HoaHTs

Mimn pennukaumn Norweckwii T, M Konuuectso konuit Craryc Bpemn cneayioutero sanycka Bpems nocaeanero sanycra Kormponaep

ROO/LUNT s a AxTueHa 12/02/202610:28:58 2026-02-1210:23:58 ENGINE-]

ddp_repl DDP/LUNT 10 AxTuBHa 12/02/202610:25:50 2026-02-1210:15:50 ENGINE-O

3anwen 1 no 213 2 sanuceit 2l
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[lns Kaxaoi 3agaun NoKanbHOW penamnkaummn oTobpakaloTcs cneaytolne napamerTpsbl:

Cronbel, OnucaHue

Nmsa pennmnkaumm  MMs 33434 IOKaNbHOM peninkaumm
Jlornueckuin TomM ncxopHoivi Tom (LUN) Ha amckoBow rpynne, Ans KOTOPOro CO34akTCs MTHOBEHHbIE CHUMKM

MeproanYHOCTD WHTEPBAN MEXAY 3anyCKaMM 33[a4m (4acToTa CO34aHUA MTHOBEHHbIX CHUMKOB)

(MUH.)

KonnuectBo KO-  MakcMMasbHO AOMYCTUMOE KOMMYECTBO CHUMKOB, CO3AaBaeMblX 3afavent. [pu LoCTUXEeHUU nn-
nui MWTa CTapble MTHOBEHHbIE CHUMKM Mepe3anmncbiBaoTCs

Cratyc TEKYLLMIM CTaTyC 334341 JIOKANbHON pennkaumm (aKTMBHA/HEAKTUBHA)

Bpemsa  cnepyi- nnaHupyeMoe BpeMs CiefyroLero Co3aaHNs MrHOBEHHOTO CHUMKA
Lero 3anycka

Bpemsa nocnepHe- BpeMs nociefHero BbINMOAHEHUS 3a434M U CO34AHMUS CHUMKOB

ro 3anycka

KoHTponnep KOHTpOANiep, 3a KOTopbIM 3akpeniéH LUN
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Co3paHue

[na co3paHns 3a4a4m NOKanbHOM pennukauun BbinONHUTE Cnegyrwme [encTeums:

1. Haxmute «Co3paTb» — OTKpOEeTCA hopMa co3daHus

CozpaHue pennauKauum

[G) MNoanyncTa, yKaHKuTe NapaMeTpel 4NA CO343HKMA HOE0H PENIUKaL MK, ]

NarvdecHuia Tom *

| ROO/LUNT v

WUmna pennvraumm *

| rgd_repl |
HonuuyecTteo Konwia * MNeproguuHOCTL BELIZOEA, MKUH *
| 24 . | | 60 .

MNoaTBEpPAUTL

B OTKPbIBLUEMCA OKHE YKaXXUTE!:

« Jlornyeckuit Tom - ToM amckoow rpynnel (LUN), ons koTopor co3pgaeTcs 3aaya N0KanbHOM penm-
KaLuum

* Umsa peniukaumm — nM4q 3aaayum JIOKanbHOM pennnkaumnn

» KonunuecrtBo Konuit — MakC1ManbHO LOMYCTUMOE YMCIO MTHOBEHHbIX CHUMKOB, CO3/1aBaeMbIX 33Ja-
yen

. ﬂepuonuquocn Bbi30Ba, MUH — MHTEPBA/J CO34aHNA CHUMKOB

2. Haxmure «lMoaTBepauTby. [epBblit MFHOBEHHbIM CHUMOK BYAET CO34aH Cpasy Noc/e CO3AaHNs 3a4a4u, HE3aBUCUMO
OT BbIBpaHHOro MHTEpBana

p
© MNpumeuanne

* 3HauyeHus napameTtpos «Konuuecrso konuit» u «lMepuoaUUHOCTL BbI3OBA» CleayeT noadmupatb B COOTBETCTBUM
¢ uenesbiM RPO (Recovery Point Objective), npuHATEIM B OpraHu3aumm

* Hanpwumep, ecnn pesepBHOE KOMMPOBAHWE BbIMOSHAETCSA pa3 B CyTkW, a Tpebyemoe RPO cocraBnser 1 vac,
YKaXWTe KONUYEeCTBO Konui 24 u nepuoguyHoctb 60 MUHYT, 4TOObI BCeraa MMeTb 24 CHMMKA C UHTEPBaioM B
60 MUHYT
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Hdencreus

Mocne co3paHuna 3aaa4 IOKaNbHOM pennKauum AOCTYMHbI CleayoLme AEeNCTBUS, Bbi3bIBAEMbIE YEPE3 KOHTEKCTHOE MEHIO
(NpaBasi KHOMKa MblLLK):

e .
JlokansHas penaukauma (B8] Nomowe no HacTpoiike

| + cossare | | # Pegaktuposar. O feakrvanposars | | B VaanuTe
—
(€ Sl KonnuecTso ctpok 10 | Konowku v 2 0BHOBHTH
B v Tormseckmin T, Mk Konwsectao Konvii Craryc Bpems cneayrouero sanycka Bpemnnocnearero sanycxa Kontponnep
rdg_repl ROO/LUN1 s = Axtiana 12/02/2026 10:28:58 2026-02-1210:23:58 ENGINE-1
BuiGpano:1
ddp_repl DDR/LUNT 10 Axtiana 12/02/202610:25:50 2026-02-121015:50 ENGINE-0

# Pepaktuposats
3 Tno2ns2 i 1]

O feakrusuposats

W Voanute

PEAaKTMpOBaTb - U3MEHEHME KOJIMYeCTBa KOMUM MIHOBEHHbIX CHUMKOB U nepuona nx co3gaHuA

. AKTMBMpOBaTb — 3anyckK 3agayn NOKanbHOM pennnkaunun

JeakTuBnpoBaTb — OCTAHOBKA 334a4M NOKaNbHOM pennkaLlmm

Ypanutb - yaoaneHue 3anayu JIOKanbHOM pennnkauunn
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,D,OCTyn K MTHOBEHHbIM CHUMKaM

YT06bI NPOCMOTPETb MTHOBEHHbIE CHUMKMU, CO30aHHbIE 3a0a4aMU NoKanbHoOM pennnkauuu:
1. MNepeiigute B pa3nen MeHw «lloncucTemMa xpaHenus» >> «JuckoBasg rpynmay >> «MrHoBeHHHE CHUMKU»
2. Bbibepute LUN, ong KOTOpbIX HACTPOEHA NIOKaNbHAS PENIMKaLMS, U Pa3BEPHUTE CMMCOK CHUMKOB, HaXKaB «>»

RDG (Raid Distributed Group) {4 nomouws no wacrpoiike

| rpynnw Normseckue Toma MrHOBeHHbIE CHHMKH [DYMNbl KOHCUCTEHTHOCTY CBA3AHHBIX KAOHOB

( ) | Koawsecreoctpox10~ | Konowkm ¥ & OBHOBUTL

Hazsarme Tun OBuem Brageney

ROO/LUN1 ENGINE-1

3anueu ¢ 1no 13 13anuceit E 73]

3. B packpbiToM cnncke oTobpasaTcst MTHOBEHHbIE CHUMKM BbiGpaHHoro LUN

RDG (Raid Distributed Group) E“uj Momouyk no HacTpoiike

| roynne floruueckve Toma MrHOBEHHBIE CHAMKN [DYNINB! KOHCHCTEHTHOCTH CBAZAHHBIX KAGHOB

) | Koawsectoctpox10~ | Konomkn ~ & O6HosMTL
Hazsanue Tun 06Bem Bnageney
b R0OO/LUNT ENGINE-T
« autosnap_rdg repl 2026-02-12.1019:33 norweckuii Tom 0Byte ENGINE-1
« autosnap_rdg_repl 2026-02-12.10:23:57 norweckwii Tom 0Byte ENGINE-1

« autosnap_rdg_repl_2026-02-12.10:29:51 noruveckwi Tom 0Byte ENGINE-1

3anuen ¢ 1nana 1 aannceit G

© Npumeyanne

CHMMKM, CO3AaHHbIe aBTOMATUYECKM, UMEIOT B UMEHM NpedUKC BMAA «autosnap_<uMs_3afauu_flOKaNbHOM_pennukauum>»

YpaneHHas pennvkaums

YoanéHHaa penaunkauus npefHasHayveHa ans nognepxxaius konuu gandHbix toma (LUN) Ha yaanénHon CX[ nyTém Henpe-
pbIBHOM Nepeaayn U3MeHEHUI No CeTu.

B CXAO ASPOOMNCK ENGINE AQ 460 noCTYMHbI CUHXPOHHBIA U @aCUHXPOHHBIW PEXMMbI, MPU 3TOM penankauus BbINONHS-
etca no cetn Ethernet.

» CUHXpOHHAs penauKaums — 3anucb CYMTAETCS 3aBEPLIEHHOM TONBbKO NOC/NEe NOATBEPXKAEHUS CO CTOPOHbI BTOPOM
CX[. ObecneynBaeT MMHMMANBHYIO MOTEPIO AAHHBLIX NMPW O0TKAa3e, HO NpeabsiBnseT bonee XxEcTkne TpeboBaHMs K
3a4epXKe U CTabUNbHOCTM KaHana U MOXET CHUXaTb NPOU3BOAMUTENBHOCTb

* ACMHXpOHHasi penniMKauMa — M3MeHeHWs nependaroTcs Ha BTopylo CX[, ¢ 3apepxkkoii. Mo3sonseT paboTtaTb Npu
6oNblMX 3a4epXKKax U MeHee TpeboBaTe/lbHa K KaHay, HO Mpy aBapuu BO3MOXHa NoTepsi NOCIEAHUX U3MEHEHWI,
KOTOpble eLLé He ycrnenu GbiTb NepeaaHbl

© Npumeuanne

Pexxum pennmkaumm (CMUHXPOHHbIM/aCMHXPOHHbII) ONpesensieTcs Npyu CO34aHUM CBSI3U U BUSIET HA JOCTYMNHOCTb Ore-
paLMit U CLEHAapUM NEPEKTYEHNS ponei
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NHbopMaLms 0 penanmKkauMOHHbIX CBSA3SIX 0TOBpaXkaeTcs Ha BKNaake «Pennukanusay >> «YnanéHHad pennmKanudgy >>
«PennukanuoHHNe CBA3UY

oz
YpaneHHas pennukauua |78, MomMouwk ne HacTpoiike

| PennukauuoHHbIe CBA3M PenauKaunoHHsIe rpynns

+ Co3gatecenzs

Canzs

> epl1

3anueu ¢ 1 no 11z 1 zanucei

MetpornacTep

Konwuectso ctpok 10 v | Konowku v < 06HOBUTE

Tom Cocroanve Toma Cratyc carau Pone IPagpec Nopr Tun nyna Tun caszu MeTpoknacTep Tpynna pennvkaumum

D1/LUNT ~ CuHXpOHU30BAH 192.168.29.210 7000 DDP c

al

v Penauuupyerca Primary

Kakpas 3anmcb, onucbiBaoLWwas cBs3b pennnkauun, COCTOUT U3:

* Poautennbckoit 3anMcu — CTpOKa CBSA3M, NOKA3bIBAKOLLASA COCTOSIHME HA NlokanbHon CX/.

» [louepHeii cBA3M — CTPOKA (PaCKpbIBAETCA B CMIUCKE), NOKA3bIBAKOLLAS COCTOSHUE 3TOM Xe CBS3U Ha yaanéHHon CX/I,

Ha Bknanke oTo6paxaeTcs MHGOPMaLMA O BCEX YAANEHHBIX PEMIMKALMOHHBIX CBSA3SX, @ UMEHHO:

Cron6eu, Onucanune
Ces3b UMS penIMKaLMOHHON CBA3M
Tom norunyeckuii Tom (LUN), yyacTBytoLwmin B penamkauum
Cocrog- BO3MOXHble 3Ha4yeHWus: «CUMHXPOHM3UPOBAH», «CUMHXpOHM3auma %», «BHe cBa3u», «Owwnbka BBO-
HWe TOMa  Aa/BbiBofa», «HensBecTHO»
CraTyc BO3MOXHble 3HauyeHus: «Pennunumnpyetca», «[lonbiTka coennHenna», «CMHxpoHusaums %», «Bue pennu-
CBA3U Kauuuy, «loteps cBasn», «Konnnsna sanmcmy», «HemnssectHo»
Ponb Secondary np1McBanBaETCS PeENMKALMOHHOM CBA3M Ha yaanéHHowm CX/,
Primary npucBanBaeTcs penankauMOHHOW CBA3M Ha nokanbHom CX[,
IP appec VIP pennvkaumm nokanbHon unu yaanéuHon CX/,
Mopt nopT yaaNnéHHOW penmKaumm
Tun nyna  TMN OMCKOBOM rpynnbl
Tun cBa3n  C — CMHXPOHHas
A — acMHXPOHHas
MeTpo- COCTOSIHME NOAK/OYEHMUS K METPOKNACTEPY: KMOAK/YEHO» UAN KHE MOLKIHOYEHO»
Knacrep

YpaneHHaa pennvkauus
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Hdencreus

Mpy HaXaTUM HA MEHI0 [ENCTBMI B CTPOKE CBSA3M MOJSIb30BaTENO OTOOpaXKaeTcs CNMCOK onepaumit. Habop AOCTYNHbIX
[EeNCTBUI 3aBUCUT OT:

YaaneHHas penaukauua

Tuna cBa3u (CMHXPOHHAN/AaCUHXPOHHASA)
Ponu (Primary/Secondary)

Cratyca cBsizu

=)

(B8] Nomous no HacTpoiixe

| PennvkaunoHHble CBAZN PennvKaumoHHLIe rpynnsl Mertpoknactep

+ Cozgats canse B Ypanute canze [®] fo6asuTe & rpynny

) | Konwuuectso crpok 10~ | Konouru v £ DBHOBUTL

Canse Tom Cocrosnue Toma Craryc canan Pons IP agpec MNopr Tun nyna Tun casan MeTpoknactep Fpynna pennusaumn

repl_1 D1/LUNT v CMHXpOHW30BaH v BuiGpano: 1 168.29.210 7000 DDP C

epLl 2/LUN2 HxpoHMz0sa = 68.29.2 7000 P
epl D2/LUN, ¥ Cvmxponnzosar AN e 168, 1 000 DD c

3anueck ¢ 1no1m3 13anucei 1l

[o6asuTs B rpynny

Tun cBA3u, Yna- Coenatb OctaHo- Hob6aButb  Ymanutb Hopmanuzo-  BoccrtaHo-

Ponb NnTb nepBuY- BUTb/3aMyCTUTb B rpynny M3 rpynnbl  BaTb CTATYyC BUTb CBA3b
CBSI3b HbIM penvuk.

ACUHXpPOH- na HeT HeT na aa HeT HeT

Has, primary

Acun- na na na na na HeT HeT

XPOHHas,

secondary

CUHXpOHHas, [Aa HeT HeT na na HeT HeT

primary

CMHXpOHHag, [Oa na na na na HeT HeT

secondary

Yoanutb cBA3b — yaansieT BbIOPAHHYIO PEnIMKALMOHHYIO CBSA3b CBA3b LIEIMKOM, HE3aBUCMMO OT TOTO, Ha KaKoM
CX[, (nokanbHOM MKW yoanéHHOM) BbINOMHSETCS onepawus

U3meHuTb ponb Ha «Primary» — n3MeHsieT ponb (HanpaBneHWe) penamMKaumMoHHON cBA3n ¢ Secondary Ha Primary.
N3 Beb-mHTepdeiica nokanbHon CXJ] MOXHO OTNPaBUTb KOMaHAY U U3MEHUTb poNb (HanpaBNeHWE) ANs YAANEHHOM
@41

OCTaHOBUTb/3aNyCTUTb PEMIMKALMIO — OTKJIHOYAEeT TOM C posibio Secondary OT peniMKauMOHHOW CBS3WM MK Mo-
BTOPHO MOAKJTHOYAET €ro K CBSI3U

HopmanusoBatb cTaTyc — nprMeHsaeTcs A1 BOCCTAaHOBNEHUS PeNnanKaLMOHHOM CBA3M NoC/ie BOSHUKHOBEHMS split-
brain

BoccTaHOBUTDb CBA3b — MCMOMb3YETCS A/ BOCCTAHOB/IEHMS PEMIMKALMOHHOM CBSA3M NOC/IE NMOTEPU CETEBONO COEaM-
HeHust Mexay asyms CX[,

[o6aBuTb B rpynny — f106aBASET PEMIMKALMOHHYIO CBA3b B PEMNIMKALMOHHYI rpynmny, KOTopas No3BONSET BbINO/-
HATb MaCCOBble OnepaumMu Hag CBa3aMu (Hanpumep, «<HopManusoBaTb cTaTyc», «BOCCTaHOBUTbL CBA3bY)

Ypanutb u3 rpynnbl — yoangaeT peninkauMOoHHYIO CBA3b U3 perl)'lVIKaLl,VlOHHOVI rpynnbl
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A\ Npepynpexnaenne

» KomaHaa «HopmanusoBatb cTaTyc» NpuBOAMT K NOTEpe M3MeHeHUI Ha ToMe Ha CX/[, roe BbiNnonHAETCS onepa-
ums: Tom byneT nepesenéH B posb Secondary, a UsMeHeHUst Ha HEM ByayT noTepsHbI

 locne HopManuzaummn Ha BTopor CX[ B 3TOM pennuMKauMOHHOM nape BbiNONHUTE KOMaHAy «BocctaHOBUTH
CBA3b» [19 BOCCTAHOB/IEHUS PEMNIMKALMOHHOM CBS3U
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OrpaHuyeHus
¢ He pekoMeHayeTCAa BbIMONHATb ,D,eVICTBMﬂ Han peninkaunoHHbIMU CBA3AMU, 019 TOMOB Yy KOTOPbIX He 3aBepméH
NpoLecc CMHXPOHU3aLUMK AaHHbIX (Koraa «Cratyc cBasu» — «CUHXpOHU3aumus %»)

* He pekoMeHayeTCs M3MeHSTb HanpaBAeHWe penIMKaLMOHHON CBA3M (KoMaHaa «CaenaTb NepPBUYHBIMY), €C/TU CBSI3b
penavkauumn npeaBapuTeNibHO OTKIOYEHa KOMaHAoM «OCTaHOBUTb/3anyCTUTb peNIMKaLmIo»

» Kateropuuecku He peKOMEHAYeTCS BbIMOHATbL AEMCTBUS O4HOBPEMEHHO HAaA POAUTENLCKOW U lOYEPHEN 3annCsiIMU
OLHOM penanMKauymoHHON CBSA3M

* [Npu oTkase uHTepdenca pennnkaumum (CTaTyc cBa3u «BHe cBi3u») KaTeropuueckn He peKOMEHAYETCS U3MEHSTb
ponb cBs3M ¢ Secondary Ha Primary komaHaoM «M3MeHUTb ponb Ha «Primary»»
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Heo6xoaumbie ycnosus

Mepen co3paHueM cBsi3n yoeamuTech, YTO Ha NOKaNbHOM 1 yaanéHHoi CX[], BbINOAHEHbI YCII0BUS:
» Co3paHa xoTa 6bl 0HA AMCKOBaAg rpynna
* Ha amckoBol rpynne co3paH xoTsa 6bl 0AUH TOM
e Co3paHbl B HY>xHOM konunuectee VIP pennukaumum (cM. Cemessie uHmepeelicel — IP-pecypcei)
e Mexpy CX[1, y4acTBylowmMmMu B penaunkaumm, obecneyeHa ceteBas CBA3HOCTb

Kax bl VIP penankaumm MoOXeT ObITb MCNOMAb30BaH NPU CO343aHMU OQHOM MM HECKONBbKMX CBSI3ENM YAANEHHOM penu-
Kauuu (B 3aBUCMMOCTHM OT BbIODPAHHOM aAMUHUCTPATOPOM KOH(UIypaLMmn afpecHoro NpoCcTpPaHCTBa).
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O6g3aTenbHble YC10BUSA AN TOMOB
[lns TOMOB, KOTOpble NIAHUPYETCA CBA3aTb C MOMOLLBIO YAANEHHONM penMKaLMK, AOMKHbI OGHOBPEMEHHO BbIMONHATLHCS
cnepytolwme obs3aTtenbHble YCI0BUS:

» Pa3mep 6510Kka TOMa Ha ucxonHoM 1 uenesor CXI, fonxeH 6biTb 0OAMHAKOBbLIM

* YpoBeHb 3awmtbl RAID Ha nokanbHoM 1 yoanénHon CX[ nomkeH cosnagatb

. Pa3Mep UCXOAHOrO M LLeNeBoro TOMOB JO/MKEH ObITb OAUMHAKOBbLIM

YpaneHHaa pennvkauus 220



PykoBoacTeo agpMuHucTpatopa ASPOAUCK ENGINE AQ 460

Co3paHue
YT106bI C034aTb y,lJ.aﬂéHHle pennnKaunMoHHY0 CBA3b, BbINOIHUTE Cnieayoume ,D,eVICTBVI’iIZ
1. HaxmuTte «Co3partb cBA3b» — OTKPOETCS hopMa Co34aHMs

CozpaTth CBAZL

Wmn ceazm *

| repl |

Tun Cenzu *

| ACHUHXPOHHBIR ™ |
VIP nokansHoi CKO * VIP yaanénHon XA *
192.168.29.210 v 192168.29.211 |
[o6aeuTte napy
il TH M LUN oyana Cen3e 0, T i LUN [<] 0 yana OercTena
BuibepuTe LUN v X BuiGepuTe LUN v

MNogTBEpAnTE

2. 3anonHuTe nons B popme:
¢ UMsa cBA3M — MM PENNMKALMOHHOM CBA3M

e Twun cBA3U — CUHXPOHHbIN MW ACMHXPOHHBIV (0693aTeNbHO A9 3aN0HEHUS, BbIOOP U3 BbINafaoLWero Cnucka,
MO YMONYaHUIO BbIOpaH TN KACUHXPOHHbINY)

* B 6noke «JlokanbHbie y3nbl» Bbibepute VIP nokanbHoi CXI,
* B 6noke «YpanéHHble y3nbi» ykaxuTe VIP yaanénHon CXI,

3. B tabnuue Boibepute LUN nokanbHoro ysna 1 LUN yaanénHoro ysna
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|

CozgaTh CBA3L

Wmn ceAzn *

repl

Tun CeaAzm *

CUMHXPOHHbBIA v
VIP nokansHom CXAO * VIP yaanénnoi CXA *
192.168.29.210 s 192168.29.21
i TH i LUN o yana CeAzn i T i LUN & 0y3na Oeiicteua
D1/LUNT 10485760 MB (Bnok 16777216 KB) v x Mouck no onuuAm ~

Mycmao

D2/LUNZ 10485760 ME (Bnok 16777216 KB)

MNoaTeepanTE

* [Npu HeobxoanMocTu HaxxmuTe «J[lo6aBUTb Napy», 4Tobbl 06aBUTL ewé ogHy napy LUN B 3Ty cBS3b

4. Haxmure «MoaTsepanTb»

© Npumeuanne

» (BA3b, CO30aHHASA Ha noKanbHou CX[, aBToMaTMyeckn nonyvaeT ponb Primary

» Ha ypanénHoit CX[], cooTBETCTBYHOLLASA CBA3b CO3LAETCA aBTOMATMYECKM C posiblo Secondary

dainosas penamkaums

MdaiinoBas penankKauma — NpoLEeCcc KONUMPOBaHUS AaHHbIX ParnoBor cuctemol ¢ CXIO-uctouHnka Ha CXA-nprémumk. CXA,
ASPOANCK ENGINE AQ 460 nonaepxvMBaeT aCMHXPOHHYIO $HannoBy penMKaumio Ha OCHOBE MIHOBEHHbIX CHUMMKOB
(snapshot). [1ng nepeaayn AaHHbIX UCNONb3YETCA penaukaumMoHHas cea3b mexay CX/[ no cetu Ethernet.

© Npumeuanne

[na darinoBoi pennukaumm He TpebyeTcsa 3apaHee co3gaBatb NFS/SMB Ha ymanénHow CX[: ueneBble dainoBbie
CMCTEMbI CO34aK0TCA MPU HACTpoMke pennunkaummn Ha CXI-ncrouHmke
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Hactpoiika

© Npumeyanne

B Tekywwer Bepcuu N0 dainosas pennvkaums nogaepxxuBaet paboTy ToNbko C MHTepdeicoM main

MNepepn co3pannem darinoBon peniMKaunm HyXXHO yoeaunTbCs, YTo:

» Ha obeunx CX[] co3paHa kak MUHMMYM ogHa RDG-rpynna (tun RAID 1 06béM RDG-rpynn Ha UCTOYHMKE M NPUEM-
HUKe MOTYT OTNINYATLCA)

* Ha nokanbHown CX[, co3paHbl dannosble cucteMbl NFS n/unn SMB/CIFS, koTtopble TpebyeTcs penanumnpoBaTtb

 Mexgy CX[ obecneyeHa ceteBas cBa3b (CX[ HaxooaTcs B OAHOM MOACETM WAM HACTPOEHA MapLUpyTM3aLus;
ACL/MexceTeBble 3KpaHbl pa3peLlaroT 06MeH)

¢ Ha CX[-uctounuke n Ha CXO-npuémHnke co3paH VIP ¢ HasHaueHneM «Penaukauus»
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daiinosas penamkauus

Ha Bknaake «@MaiinoBas pennukauusy» oTobpaxaeTcs CMMCOK Co3aaHHbIX GaioBbIX penankaLuii 1 Ux napameTpbl

Daiinoean penaukauma

+ Cospate

™>an xan az
Mma (ucrounmy) 1P (ucTounmK) IP

(mpuémnuK) IP

[=e) "
|, Momowk no HacTpoiike

Konnwecteocrpak 10~ | Konawkn ~ < O6HosmTs
RDG/

a2z @aiinosan

(npuémmnk) IP

RDG /
Gaiinosan Crarye
cnerema wa CX,

Nepnoa Bpema
Cocrosmme .
cuctema wa

pennukaumm canan

frepl 192168.29.110 192.168.29160

3anuon ¢ 1 no 113 13anucen

192.168.29.44

o>xan
(ucTounuke)

My T pennuauuu
2 (npuémnuxe)

192168.29.159 ROO/NFS1 ROO/NFS1 Brn

E/i

Cvxponnsoearo 30

ENGINE-1

Mo Kax oM penavkauuu AOCTYMHA cneayrowas MHhopMaums:

Cronbel,

OnucaHue

Nms
CXO-unctouHuk IP ynpaeneHus

CXO-uctouHuk IP pennmkauun
CXO-npuémnumk IP ynpaBneHus

CXO-npuémnuk IP pennvkaumm
RDG/®aiinoBas cuctemMa  Ha
CX[1-uncTouHuKke
RDG/®aiinoBas

CXO-npuéMHmke
Cratyc pennukaumm
CocTosiHme cBS3m

CUCTEMaA Ha

MNepuoa pennukaunu, MUHYT
Bpems nocnegHer pennukauum
KoHTponnep

umsa hanoBoM penMkaunm

IP-appec ons nepegaun AaHHbIX ynpasneHus pennvkaumein (IP-appec unHtep-
deica main Ha CX[1-n1CTOYHMKE)

VIP pennnkauuun Ha CXI-mnCcTouHMKE

IP-appec ons nepepaun OaHHbIX ynpaBneHus penaukaumen (IP-appec nHtep-
deiica main Ha CX[1-npuémHuke)

VIP pennnkauum Ha CXI-npuémHmke

nM$ AUMCKOBOM rpynnbl 1 dainoBom cuctembl Ha CX[-uncToyHmke

MUMS OMCKOBOW rpynnbl U GainoBon cuctembl Ha CXI-npuEMHMKe

cocTosiHMe pennukaunu: Bkn./Bbikn.

COCTOSIHME pEenIMKALMOHHOM CBs3n: «CUHXPOHM3UPOBAHO», «Pennuumpyetcss,
«OxunpaHue», «<HepoctynHo»

4acToTa OTMPaBKM CHUMKOB Ha yAanéHHyto CX[ (B MUHYTaxX)

BpEMEHHas MeTKa MoC/efHero 3anycka penankauum

KoHTponnep CX[1, Ha KOTOpOM co3aaHa ainoBas penankalms

MdaiinoBas penamkauus
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|

Co3paHue

YTt06bI CO38aTh PaNNOBYH penMKaLMIO:

1. Haxmute «Co3paTb penanKaumio» — 0TKpoeTcs popMa co3aaHus

CozpaTh penavkauuio

WMmA penankaumn *

frepl [ BrntoveHa

I'Iepho_.q. MMH *

30 4
WUmna rpynne: * Wmn paiinosoi enctems * VIP 1 macka * ]
ROO b ROO/NFS1 ™ 192.168.29.160/24 2
Wmna rpynne: * IP main * VIP 1 macka *

ROO 192.168.29.44 192.168.29.159/24

MoaTeepauTb

B oTKpbIBLIEMCS MOLaNbHOM OKHE YKaXMTe:
* Mg penaukaummn — nma 0OMKHO coBnagatb Ha CXI-nctouHmke n Ha CXI-npuémMHuke
¢ lepuop pennukaumm, MMHYT - 0T 5 fo 10080 (1 Hepenq)
» Cratyc - Bkn./Bbikn. (Npy 3Ha4YeHUU «BbiKloueHa» pennnkaums He BbINOSHSETCS)
¢ Wms rpynnbl (MctouHnk) - RDG-rpynna Ha CX[
* Umsa dainosoii cuctembl (McTtouHnk) — NFS nnm SMB Ha BbibpaHHo RDG-rpynne CX[,
¢ VIP 1 Macka (MCTOYHUK) — adpec, Yepes KOTOPbIH BbIMONHAETCSA peniMkaLms
¢ MmMs rpynnbl (nonyvatenn) - RDG-rpynna Ha CX/,
« IP main (nonyuarenn) - IP-agpec nHtepdenca main Ha CX[
« VIP u macka (nonyuyarenb) — agpec, Yepes KOTOPbIN BbINOMHAETCS penamkaumna Ha CX]

2. Haxmute «MoatsepauTb»
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|

Dencreua (UCTOUHMK)

YT106b!I OTKPLITb CMMCOK KOMAaHA ANS penanKaumum Ha CTOPOHE UCTOYHMKA, BbINOHUTE O4HO U3 AEWCTBUIA:
* HaxmuTe npaBoi KHOMKOM MbIWK NO CTPOKE Tabnuupl

* YcTaHoBUTE DNAXOK B CTPOKE rpynnbl

= & -
Daiinosan penavkauna \H| Nomows no HacTpoiike

| + Cosnams | | # Penakruposars | [ < Mamennrs wanpasnenve | | B> Ornpasurs usmeneiun | W vaanure

( ) | Konnuecreocrpok10 v | Konamkm ~ £ 06HoBMTL

RDG/

RDG/

o> o™~a1 w™az w™az ®aiinosan i Nepuoa Bpema
Z ®aiinosan Crarye Cocronmue =

Wms (McTounHuk) IP (uc P cucTema Ha

cucrema Ha CX pennuKauui B3N

oan 26 ) MUHYT penanKaummu
npnémmmKe]

T .

12.02.26
| =
@ frepl 192.168.29.110 192.168.29.160 192168.29.44 19 st 1 ROO/NFS1 Brn. CMHXpOHM30BaHO 30 113342 ENGINE-1

#' PenakTuposats

3anucy c 1 no 113 1 3anucein 1

-+ VizsmennTs Hanpagnene
> OTnpaBuTh usmeHeHun
£) BOCCTEHOBUTL B HOBLIA DB LEKT

B Voanute

U3meHeHue HanpaBneHua

A\ NpenynpexnaeHnune

O I'Iepe,u, PY4HbIM NepekntYeHneM HanpaBieHNa peninkaumm OTKNIo4YnUTE 40CTYN Ha 3aNnCb Ha CX[,-ncTouHuke,
[OXAOUTECb 3aBepLlUEHNA pernIMKaunun U TONIbKO 3aTEM MeHanTe HanpasneHune

* B NpoTMBHOM CNlydae M3MEHEHMS JAHHbIX MOC/IE NOCNELHEN YCNELWHOW penukauuy ByayT noTepsHbi

YT106bl UBMEHWUTL HaMpaBAEHWE PENAUKALIUK:
1. HaxmuTe «M3MeHUTb HanpaBneHue»

2. B oTkpbiBLIEMCS OKHE NOATBEpPAMTE AENCTBME

MameHnTbL HanpasneHue penavkauum: frepl? X

[NoxanyicTa, nogTeepavTe AerncTere

OTmeHa NoaTBepanTh

© Npumeuanne

Mocne cMeHbl HanpaBneHUs ynpaBieHne penankauuen (BKI4as pefakTMpoBaHMe M OTNPaBKY M3MEHEHWH) BbINON-
HanTe Ha Tom CX[, koTopas ctana «MCTOUHUKOMY
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PepaktupoBaHue

YT106bI U3MEHWUTL NAapaMeTpbl penaukauum (Ha CX-npMEMHMKE peaakTMpOBaHWE HEAOCTYMHO):

1. HaxmuTe «PepakTupoBaTb» — OTKpOETCS GOpMa pesakTMpOBaHUs

PepgakTUpoBaTe penavKau o

MmA pennuiaumm

frepl [ | BrnwoueHa

Mepuoa, MuH *

25
WNma rpynne Mma panwnoeom cucTemel VIP 1 macka

ROO ROO/NFS1 192.168.29.160/24
WmA rpynne IP main * VIP 1 macka *

ROO 192.168.29.44 192.168.29.159/24

MNogTeepanTb

2. JoCTynHbl K U3MEHEHUIO Cleayolue napameTpbl:
* Mepuop - ot 5 o 10080 MuHyT
¢ Cratyc - Bkn./Bbikn.

3. HaxmuTe «lMopTBEpANTLY

OTnpaBka U3SMeHeHu

[encTBue ncnonbsyerca Ans OTNPaBKU (MPUMEHEHUS)) U3MEHEHUI NapaMeTpoB pennaunkaumnm Ha CXO-npuEMHUK
1. HaxmuTe «OTNpaBUTb USMEHEHUSA»

2. B OTKpbIBLLEMCA OKHE noaATBepauUTe nencrsue
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OTnpaBuTb nameHeHun: frepl? X

Moxwanyicra, nogreepavTe gelMcTexqe

[loaTBEpAMTL

‘ OTtmeHa

YnaneHue

Y1o6bl yaanutb hannoByo penivkaumio:
1. HaxmuTe «Yaanutb»

2. B otkpbiBlIEMCS OKHE HaxmuTe «lMoaTBEpAUTDLY

Voanute: frepl? X

MNoxanyicTa, NnoaTBEpAMTE AEUCTBUE

MNoaTeepauTh

‘ OTmeHa

MaitnoBas penaukaums
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Deicreus (MprémMHUK)

YT06bI OTKPLITb CMMCOK KOMaHA ANS pennKaumum Ha CTOPOHE MPUEMHMKA, BbINONHUTE OLHO U3 LEWCTBUIA:
* HaxmuTe npaBoi KHOMKOM MbIWK NO CTPOKE Tabnuupl

* YcTaHOBUTE 4eKOOKC B CTPOKe 3a4ad

i B =
Maiinosas penaukaums (B8 Nomous no HacTpoiixe

|+ Cnaqam:‘

| © Boccranosurs 5 Hosuili ofvext: | | W Yaanume
( Y | Konwsecreoctpox10v | Konomwi v & O6rosHTs
ey RDG /
ol oan oaz2 o>a2 Daiinosan PRl Eve Cacromis Nepwoa Bpema
Nma (ncTounmK) IP (cToummK) IP (npuémmn) IP (npuémmmk) IP cHcTema Ha
cncrema na CXO penaMKaunn cBAzM
oAt Py —— MUHYT penaMKauMu
(neTounmke)
frepl 192.168.29.110 192.168.29.160 ROO/NFS1 ROO/NFS1 Brn CuHXpOHW30BaHO 30 ikl ENGINE-O
BeiBpano:1 1:28:56
3anucn c1no 113 3anncei # Pegaxtuposats 2
<~ W3menuTs Hanpaenexue
> 0TNpasuTs M3MEHEHHA
4 BOCCTaHOBUTL B HOBLIA 06BEKT:
W Yoanute
BoccraHoBneHUE B HOBbINM 06bEKT
Y106bl BOCCTAHOBWTL AaHHbIE B HOBYIO HE3AaBMCUMYIO GalinoByto cuctemy Ha CXI-npuémHumke:
1. HaxxmuTe «BoccTaHOBUTb B HOBbI 0OBEKT»
BoccTaHOBUTL B HOBLIM 0B beKT: frepl X

Wmna pecypca: *

NFS_repl

‘ OTmenHa ‘ MoaTeepanTs

2. YkaxuTe uMs HOBOTO pecypca M HaxmuTe «lMoaTBepaUTb».

Mocne BbinonHeHus onepaumm Ha CX[-npuémHuke ByaeTt co3paHa oTaenbHas gainoBas cMcTeMa, He3aBMCUMMas OT UC-
xonHow NFS/SMB

NFS (Network File System) E”D] MomoLys No HacTpoiike

| + Cosgams |

S c ;I | KonuvecTeo cTpok 10 v | KonoHku v > D6HOEBUTE
[0 aiinosan cucrema YTHAMIUpOBaHD Tun Paamep Gnoka Napamerpe: Kontponnep
ROO/NFS1 ToncTeii BKiB ENGINE-O
ROO/NFS_repl ToncTeii BKiB ENGINE-O
3anucu c 1 no 2 13 2 3anuceit E 1
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YnaneHue

Y1066 YyoanuTh GannoByr pennkaumio:
1. Haxmute «Yoanutb»

2. B otkpbiBLIEMCS OKHE HaxmuTe «MoaTBEpAUTDY

Vaanute: frepl? o

MNoxanyicTa, NnoATEEpAMTE AeUCTBUE

NogTeepauTb

‘ OTmeHa

MaitnoBas penaukaums
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MeTpoknacrep

KoHdurypauus

MeTpoknacrep COCTOUT u3:
o Aeyx CXO (CXO—A u CXO—B), uMetowux B CBOEM COCTaBe Mo 2 KOHTpoanepa
 BuptyanbHoit MawuHbl Ap6utpa

MepeyncneHHble Bbille annapaTtHble CpeacTBa METPOKACTEPA CTPYKTYPHO AENSATCS Ha ABa LeHTpa 06paboTku AaHHbIX
(Uo4—1 v UOA—2) no uncny CXA. UOO—3 cocTtouT U3 BUpTYyanbHOM MawmuHbl apbutpa. LLO—bl o6MeHuBatoTCs Mexay
cobolt faHHbIMK Yepes BHewWHo ceTb Ethernet.

© Npumeyanne

O PEKOMEH,EI,yETCFI pa3nennTb Tpaq)vu( ynpaBneHUa n Tpaq)MK pennnkaunm no pasHbiM NnoaceTaM — NOACETb ynpaB-
JIeHUA 1 noaceTb peniMkaumm COoTBETCTBEHHO

* PekoMeHayemas nponyckHas cnocobHoCTb ceTu penaunkaumm — 10 Gbit nnu sbiwe

®yHkumun Apbutpa

Apbutp cneput 3a coctosgHueM CX[, kaxporo LUOM v uHMUMMpyeT npoLenypy BOCCTAaHOBAEHUS LOCTYNa K TOMaM, npu
BbIxofe u3 ctpost CX[I ¢ akTMBHOM AMCKOBOM rpynnon 3a CYET akTMBaLMM KOMMM Ha BTOopoi CX[.

KoHdurypaumusa ToMmoB 1 AUCKOBbIX rpynn

[uckoBas rpynna co3faeTcs Ha 04HOM M3 ABYX KOHTponnepoB CX[L n CTaHOBMTCS aKTUBHOM MO YMOJTYAHUIO HA AAHHOM
KoHTponnepe (c Touku 3peHusa CX[). Kontponnep CXI, Ha KOTOPOM rpynna akTMBHA, ABNSETCS BAAaAENbLEM AUCKOBOM
rpynnbl U OCYLLECTBASIET ee 0OCNyXMBaHMeE.

B cnyyae otkasa ogHoro koHTponnepa CX[ ¢ akTMBHOM AMCKOBOWM rpynnoK, AMCKOBas rpynna 6yaeT nepeMelleHa Ha
BTOpOM KOHTpossiep faHHom CX[, KOTOpbIi CTaHET ee BNaLENbLEM.

Konnuectso TOMOB AMCKOBOWM rPymnnbl U UX XapakTePUCTUKK, co3aaHHbIX HA CXO—A u CX[O—b meTpoknacTepa, LOMXKHbI
ObITb MAEHTUYHBIMU, YTOObI CBA3bIBATb TOMA pa3Hbix CX[ nonapHO CBA3SIMM yAaNnEHHOW peniMKaLmu.

CMHXpOHHaSI penankauuna

CUHXpOHHas penaMKauma B METpPOKNacTepe — 3TO MPOLLECC KOMMPOBaHMUS AaHHbIX ToMa ¢ CX[ ogHoro IO/ Ha ero pe-
nauky, Haxoaawyrca Ha CXI, apyroro LLOJ, ¢ nocneanytowmm obg3atenbHbiM noateepxaeHmem ot asyx CX/[, 4To faHHble
3anucaHbl U NoATBePXKAeHbl. MMeHHO nocne noaTeepxaeHns ¢ aByx ctopoH (¢ CX, o6omx LLOL—0B) AaHHbIe cunTatoTCs
3anMCaHHbIMU, U C HUMW MOXHO paboTaTb. TeM cambiM obecneunBaeTcs rapaHTMPOBAHHASA UAEHTUYHOCTb AaHHbIX TOMOB
CX4 UuoO—1 v CXO UOL4—2, y4acTBYIOLLMX B pennKaLmm.

Takum O6p330M, B MEeTpoK/acTtepe CMHXPOHHaA peninkauna npuMeHaeTca Ha YypoBHe TOMOB AUCKOBbIX rpynnm.

CUMHXpOHHas pennukaumsa mexay ToMmamu apyx CX[, npuHagnexawmm pasnuyHeiM LLOL—am, ocywecTtensercs yepes
CBA3b yAANEHHOM pennukaumm (B Beb—uHtepderice CX[ ncnonb3yercs TEpMUH — penIMKauMOHHas CBA3b).
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ATpubyTbI CBS3U YAANEHHONM pennKauuu:

 VIP pennukaumm — BupTyanbHbi [P—agpec, BblaensiemMbl Ans CO34aHUS PENIMKALMOHHOM CBA3M Ha kaxaon CX/,
MeTpokfiacTepa

* Ponb — aTpubyT, KOTOpPLIM aBTOMaTUYECKM NPUCBAUBAETCS CBA3M yAANEHHONM pennukauum Beb —uHtepdeice CXI,
npv ee CO34aHUN U NPUHUMAET 3Ha4YeHus Primary unu Secondary. Hanpumep, Mbl co3aaeM CBA3b yAaNEHHOM pe-
namkaumm ang toma Ha CX, UOO—1. B paHHOM cnyyae CBS3b yAaNnE€HHOM penivkaummn B Beb—uHTepderice CX
LUOO-1 no ymonyaHuio nonyumt ponb Primary, a ToM, ons KOTOPOro oHa CO34aeTcs, NoyYuT B MeTpokiactepe
CTaTyC aKTUBHOIO C TOYKM 3peHUsI 0OMEHA AAHHBIMU C KJIMEHTOM (MHUUMATOPOM). [laHHas CBA3b aBTOMATUYECKM
bynet co3paHa ans pennvku ToMa Ha CX[ UOL4 -2 c ponbto Secondary, KOTOpbIiA NOAYYMT CTAaTyC HEAKTUBHOIO C
TOYKM 3peHns 06MeHa JaHHbIMU C KTMEHTOM

* HanpaBneHue cBSI3u yAANEHHOM pennKaumMm — aTpmbyT, yKa3biBalOWMM Ha KakoM uMeHHo LJO[]1—e MeTpoknacTepa
HaX0AMTCS B AAHHbIM MOMEHT aKTUBHBIN C TOYKM 3pEHUS METPOKJIacTepa TOM, 06MeHMBaOLWMICA AaHHBIMU CO CBOEN
penauKkoi no CBA3M yAANEHHOM penaukaumu. pyruMu C1oBamMu — Hanpas/eHWe CBA3M YOANEHHOM pennmKaumm
Bceraa «oT Primary k Secondary»

Bknaaka «Metpoknacrep»

Ha Bknanke «MeTpoknactep» B Tab/MuHOM BuAe oTobpaxkaetcs MHbopMauus 060 Bcex CepBUCax, MOAK/IUYEHHbIX K
byHKLMOHANy MeTpoknacTepa:

=) 2
YaanewHasa pennvkauma |3, Momowk no HacTpoiike

Pen/ukaumoHHsie caRam Pen/uKaumonHsie rpynmst Merpoxaacrep

12.02.2026 16:01:09 =

£ Croudurypuposats | | M Bce ocrakosuts | | € Bee nepesanyctute

) | Konwvecreoctpok10v | Kenowknv | 06HoBMTE

Hassanne Cacronnme

i 'ENGINE-0': 19

b 'ENGINE-1" 192,161
Noranskan cayx6a API v

NoxansHan cayxba oTNpasku pennik v

« HasBaHue cepBMCOB OTBEYAIOLWMX 33 0OBEKTbI METPOKIacTepa:
- (CB4a3b ¢ yganéHHbiMm ENGINE-0
- CBsi3b C yoanéHHoim ENGINE-1
- JlokanbHas cnyx6a API
- JlokanbHasg cnyx6a oTnpaBKK penyimk
- CBsizb c Apbutpom
- Cnyx6a npoBepku goctynHoctn CX[
- Cnyx6a ysegomnenui ans CXI,
- Cnyxba cmeHbl PRIMARY/SECONDARY
- Beb—wuHTepdeinc Apbutpa

» CocTosiHME — coCTOsIHME cepBmncoB MeTpoKacTepa (aKTMBHOE/HeaKTMBHOE)
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MeTtpoknacrep iSCSI multipath

MNonb3oBaTenb cMCTEMbI MOXET HAacTpouTb MeTpoknactep Ha 6ase dyHkumoHana iSCSI multipath.

06wwue NpUHLMNbI

MeTpoknactep Ha 6a3e dyHKkumoHana iSCSI multipath peannsoBaH 6e3 NnpmBa3KK BblaeneHHbIX |P—anpecos K AMCKOBbIM
rpynnam. 3To no3gonsieT obecneynTb BO3MOXHOCTb MCMONb30BaTh (MPEe3eHTOBATL pENINLMPYEMbIE NYHbl XOCTY) OAMH U
TOT XXe Habop IP—appecos iSCSI multipath Ha HeckonbKo AMCKOBBIX IPYNN M BCEX UX PENAULUPYEMbIX JIYHOB.

C xocta—uHuLMaTopa (Npu paboTe pennukaunoHHbIx cesazen asyx CXO, ASPOOUCK ENGINE AQ 460 c meTpoknactepom)
multipath Bbirnaaut kak N (Hanpumep, 4 unu 8) nyTeit 4O KaXAOro penanLMpyemMoro iyHa (COOTBETCTBEHHO, No 2 unu 4
CeTeBbIX MHTepdEeNCca Ha KOHTPOIIEP NPU UX CUMMETPUYHOM HaCTpoMKe Ha Kaxaon CX/[1), 4yacTb U3 KOTOPbIX HA aKTUBHOM
KoHTponnepe Primary CXI umetoT ctaTyc Active, octanbHble — Standby/Ghosted.

B cnyyae accumeTpuuHoi HacTpoiku koHTponnepos Asyx CXJ, ADPOANCK ENGINE AQ 460 — N (4/6/8) nyTei no kax-
[LOr0 penanumMpyeMoro fyHa (COOTBETCTBEHHO, N0 2/3/4 ceTeBbix UHTepdeElica Ha KOHTPONep).

© MNpumeuanne

ACCMMETPUYHAA HACTPOKKa BO3MOXHA, HO HeXenaTenbHa

B CXO ASPOAOUNCK ENGINE AQ 460 BO3MOXHO pa3MelLeHne Ha OAHOM AMCKOBOM rpynmne Kak IYyHOB MeTpokacTepa, Tak
M KOBbIYHBIX» PENAULMPYEMbBIX U HEPEMNIULMPYEMbIX IYHOB. MHbIMKU CIOBAMM, NOJ, METPOKIACTEP HE BbIAENSETCS BCS
[MCKOBas rpynna Lemkom.

B MeTpoknactepe Ha 6a3e dyHKkumMoHana iSCSI multipath peanvsoBaHa BO3MOXHOCTb MCMONb30BaTb OAMH U TOT XXe Habop
IP—anpecoB ansa noboro KoAMYeCTBa BXOASLLMX B METPOKNACTEP PENIMKALMOHHBIX CBA3EM C PasHbIX AUCKOBBIX Fpymm.

Peann3oBaH Takon QyHKLUMOHAN KaK penIMKALMOHHANA rpynna — 3TO rpynna penauMkauMOoHHbIX CBS3eK, NO3BONsoLWLAs
paboTaTtb C HUMM NO NPUHLMNY consistency group cpa3y Ha AByx CX[: nobble 0AMHOYHbIE LEeNCTBUS AN PENIMKALLMOH-
HOW CBs13M Ha oaHoM CX[, BXoAsLLeN B rpynny, HeAOCTYNHbI. Bce aencTeus, NpoM3BOAUMbIE HAA, TPYNMoi, aBTOMATUYECKM
NPOM3BOASATCSA HAL BCEMM PEMNIMKALMOHHBIMU CBS3SIMU, BXOOALWMMU B HEE.

PennukaumnoHHas rpynna, Kak CyLWHOCTb, UMEET cneaytolme aTpubyThbi:
» HasBaHnue rpynnbl — 10 32 CMMBOJIOB, YHWKA/IbHOE HAMMEHOBAHMWE rpynmbl

» Onucanune — o 80 cMMBONOB, ONMCaHNE/KOMMEHTAPUI, ONUCBIBAIOLLMIA Ha3HAaYeHMe CO34aHHOM rpynnbl (6o
NPOM3BOJIbHbIN KOMMEHTapUI, 00ABNSIOWMIA CEMAHTUKM K HA3BAHMUIO TPYMbl)

e [luckoBas rpynna nokanbHOro ysna
¢ [luckoBas rpynna yaanéHHOro ysna
¢ Konuuecreo cBsizeit

e Ponb

 VIP nokanbHoro ysna

 VIP ypanéHHoro y3na

« CraTyc cBoa3eit B rpynne

« CraTyc noakn4eHus K MeTpoknacrepy — 0603HavyeHue, MOAKNKYEH M METPOKIACTEP K AAHHOM penMKauMOHHOM
rpynne (MoaknioveH/He noakntoueH)

Yucno pennuvumpyemMbix TOMOB — A0 48 Ha 2 auckoBble rpynnbl (N0 24 Ha 04HY AUCKOBYIO rpynny).
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lpacduueckoe otobpaxeHune

lpadmueckoe otobpaxeHue paboTbl MeTpoknacTepa iSCSI multipath.

Hoctyn po rpynnel DDP ocywectBnsietcs yepes koHtponnep ENGINE-1 CXO—A (Primary):
primary secondary
Cxa A CxO b

DDP

.ix DDP

Engine-0| Engine-1 Engine-0

/,\

=
/N
S

Engine-1

\-._.-/
multipath

XOcT

APEMTP

e @

MNMoka po rpynnbl DDP octaetcsa xoTa 66 0AMH NYTb - AOCTYN A0 rpynnbl ocylwecteaseTcs yepes koHTponnep ENGINE-1
CXO—A (Primary):
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primary secondary
CXa A X0 6

DDP DDP

/N
~

7\

—"

Engine-0| Engine-1 Engine-0| Engine-1
N/ N
multipath multipath

XOCT

APEBEUTP

e ®©®

Kak Tonbko Bce nytu o rpynnbl DDP vepe3s koHTponnep ENGINE-1 CX-A cTaHOBSATCS HeAOCTYMHbI, OTKa3 KOHTponnepa
ENGINE-1, To rpynna nepee3xaeT Ha ENGINE-0 (cMm. Tabn. cueHapuit 2):
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primary secondary
cxa A CXA B

DDP DDP

/N
~—

/N

7

Engine-0 | Engine-1 Engine-0 | Engine-1
multipath

XOCT

APBMTP

©6 ©®©®

MNMoka po rpynnbl DDP octaetca xota 661 oauH nyTb Yepe3 koHTponnep ENGINE-0 CXO—A (Primary), noctyn go rpynnbl
ocyulectensietcs Yepes koHTponnep ENGINE-0:
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primary secondary
CXA A CXA1 b

DDP DDP

A\
/N

Engine-0 | Engine-1 Engine-0| Engine-1

% Ny

I multipath

multipath

XOCT

APEMUTP

®©0 ®O

B cnyyae, ecnn Apbutp otcneamn otkas obomx noptoB goctyna ENGINE-O 1 ENGINE-1 Ha CXO—A wnm oTkas camon
cucTeMbl, OH gaét komaHay n CXA—b craHosuTca Primary, a CX[O-A ctaHoBuTCs Secondary. [JocTyn XocCTa K AaHHbIM
ocyuwectensietcs Yepes ENGINE-1 CXO-b (cm. Tabn. cueHapwii 8, 9):
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secondary primary
Cx0 A Cx0 b
DDP DDP

N\
—

%
AN}

- Engine-0| Engine-1 Engine-0| Engine-1 ff-"’;

I | ~_ /7
| multipath I;fa;{’r
| Iy
I\ /i

multipath | //

\ .l,'.
\%Z\ "".¢
N\
\ k\\kﬁcq
\““: ] XOCT
APEWTP
CXg A CX b
® ©6

CueHapum oTKasoB. [Tocne kaxporo cueHapma otkasa CXA—A n CXO—b nprBoaaTcs B nepBOHaYanbHOE COCTOSHME:

Ne CueHapuum CXO-A CXO-b
1 OTkas koHTponnepa EO
Yto nponcxogmnt Ha CXM;: lpynna DO1 nepee3xaeTrHa Hwuyero He nponcxoamt
El
lMocne  BoccTaHOBNeHUs Huuero He npoucxoguTt Hwuero He npoucxoant
paboTocnocobHoCTH:
2 OTkas koHTponnepa E1
Yto nponcxogmnt Ha CXM;: [pynna D02 nepee3xaeTrHa Hwuuero He nponcxoamt
EO
lNocne  BoccTaHOBNEeHUS  Huuero He npoucxoguTt Huuero He npoucxoauT
pabotocnocobHoCTH:
3 OTkasanu Bce NopTbl Aoctyna Ha EQ
Yto nponcxoamnt Ha CXM;: lpynna DO1 nepee3xaeTrHa Hwuyero He nponcxoamt
El

NPOAOMKAETCA HA CNEAYIOLWEN CTPaHULE
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Tabnuua 1 - Npofo/mKeHWe C NpeablayLLeit CTpaHMLbI

N2 CueHapumn cxXn-A CXO-b
lNocne  BoccTaHOBNeHMS  Hwuyero He npoucxoguT Huuero He npoucxoant
paboTocnocobHoCTH:
4 Otkasanu Bce noptbl gocTyna Ha E1
Yto nponcxoamnt Ha CX;: [pynna D02 nepee3xaeTtHa Hwuuero He nponcxoamt
EO
MNocne  BoccTaHOBNEeHMS  Hwuyero He npoucxoguT Huuero He npoucxoant
pabotocnocobHocTyH:
5 OTkasanu Bce NopTbl penaukauum Ha EO
Uto nponcxoamnt Ha CXM;: Hunyero He nponcxoant
Huuero He
npoucxoamT
(n BbnokupyeTcs nepeknto-
YyeHue Ha BTOPY NAOLWAA-
Ky)
lNocne  BocctaHoBneHus [Mpoucxoput CuHXpo-  Hwuuero He npoucxoaut
pabotocnocobHoCTH: HU3aums N3MEHEHUN
(pennukaums  BOCCTaHaB-
nuBaeT paboty). Bo Bpems
CUHXPOHU3ALMM nepe-
K/lOYEeHWe  HanpaBneHus
penavkauum  BCe  elle
3a6/10KMpPOBAHO. Mocne
3aBEpLIEHUS  CUHXPOHMU-
3aumm pa3bnokupyetcs
nepeknoyYeHne Hanpasne-
HWS penmMKaLmu.
6 OTkas CX[—A B0 BpeMsl CUHXPOHU3ALMU U3MEHEHUN
Yto nponcxogmnt Ha CXM;: Huuero He npoucxomut.
Huero HE Yro 6bino  Primary Ha
npomcxo,qm. CXO—-b ocraérca Primary.
e Sl ,,P”marY "3 Yro  6bino Secondary
CXO—-b ocraércs Primary. Ha CXI—B OCTaETCH
Yto  6bIno Secon?ary Secondary.
Ha CXO-b  ocraérea
Secondary.
MNMocne  BocctaHoBneHus OcTaHaBnMBaeM pennuka- Huuero He npoucxogut
paboTrocnocobHoCTH: UM Ha CBA34X, KOTOpble
6bi1m B Primary Ha CX[—A
(pennukaums He [OMKHA
NMPUHUMATL M OTNPaBASATH
U3MeHeHus)
7 OTkasanu Bce NopTbl penamkauum Ha E1
Yto npomcxoamnt Ha CXM;: Huyero He nponcxoaut
Huuero He
npoucxoamt
(n BbnokupyeTcs nepeknio-
YyeHue Ha BTOPYH NAOLWAL-
Ky)
MNocne BOCCTaHoBneHns  [lponMcxoauT CMHXpOHM3a-  Huuyero He mpoucxoaut
pabotocnocobHoCTH: LMa M3MEeHeHuN (pennuka-
LM BOCCTAaHABAMBAET pa-
6oTy)
8 Otkasanu Bce noptbl goctyna Ha EO n E1

npoao/KaeTca Ha CﬂE,D,erU.lEVI CTpaHuue

Bknapka «Metpoknacrep»
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Tabnuua 1 - Npofo/mKeHWe C NpeablayLLeit CTpaHMLbI

N2 CueHapumn cxXn-A CXO-b
Yto nponcxoamnt Ha CXM;: MpouncxoamTt nepeknwove- [poucxoout nepeknatoye-
HWe HamnpaB/ieHUss BCEX HME HAMpaBNeHUS BCeEX
CBSI3eM penauKaumMuM W3  CBSI3eM peniuMkauuu U3
Primary B Secondary Secondary B Primary
Mocne BOCCTaHOBNeHMs  Huyero He npoucxogmT Huyero He nponcxoaut
pabotocnocobHoCTH:
9 OTtkas CX[4—A
Yto npomcxoamt Ha CX/: MpoucxogMT nepekntoye-
HWe HamnpaBfieHus BcCex
CBA3eM penauvkaumm u3
Secondary B Primary
lNocne  BocctaHoBneHns Bce cBA3M nogHMMaloTcd B HMuero He nponcxoamt
paboTocnocobHOCTH: Secondary
10 Otka3s CX-b
Yto npomcxogmnt Ha CXM;: lMpoucxoamt nepekntoye-
HWe HanpaBneHus BCeX
CBA3eM penaukaumMuM wu3
Secondary B Primary
lNocne  BoccTaHoBneHUs Huuero He npoucxogut Bce cBa3u nogHuMatoTCca B
pabotocnocobHoCTH: Secondary
11 MU3onsaums cairta CXO-A (CXO-A HepoctynHa no cetu ¢ apbutpa n CX1-b)
Yto nponcxoamnt Ha CXM;: MponcxoamTt nepekntoye- [poucxogut nepekntoye-
HWe HamnpaBfieHMsi BCEX HME HAMpaBneHUs BCeX
CBsI3eM penauKaumMmM W3  CBSI3eM peniuMkauuMu U3
Primary B Secondary Secondary B Primary
lNocne  BoccTaHoBneHus B pyyHOM pexume nonb3o-  Huuero He mpoucxogut
pabotocnocobHoCTH: BaTeNlb NPUHMMAET pelle-
HWe, e Yy Hero 3TajioHHbIe
[OaHHblEe)
12 M3onsaums caitta CXO-b (CXA-b HepocTynHa no cetu ¢ ap6utpa u CXA—A)
Yto nponcxogmnt Ha CXM;: Mpoucxoamnt nepekntode- [poucxoout nepektoye-
HWe HampaBfieHMsi BCEX HME HampaBneHus BCeX
CBA3eM penaukaumMmM U3  CBSi3er penauvkaumm 13
Secondary B Primary Primary B Secondary
lNocne  BoccTaHoBneHUs Huuyero He npoucxogut B py4yHOM pexume nonb3o-
paboTrocnocobHoCTH: BaTeNb MpPUHMMAeET pelle-
HWe, rae y Hero 3TaJioHHbIe
[OaHHbIe
13 M3onaums caitta ap6utpa Apbutp HepoctyneH ¢ CXO—A n CXO—-b

YTto nponcxoamnt Ha CXM:
Mocne BOCCTaHOBMEHMUS
pabotocnocobHoCTH:

Huyero He nponcxoout
Hunyero He npoucxoaount

Huyero He nponcxoout
Huyero He nponcxoonT

Bknapka «Metpoknacrep»
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MNMocnepoBaTenbHOCTb WAros

A\ BHumaHKe

» HeponyctuMo ucnonb3oBaTb Ha ogHow CXI npoTtokon HTTP, Ha apyroi CXM, npotokon — HTTPS

* HeobxoaMMo MCNonb30BaTb OAMHAKOBBIM NPOTOKON Ha 06enx CX/],

1. Co3paHune KOHUrypaumm MeTpoknacrepa Ha obenx CX[,
2. CospaHue pennmMKauMoHHOM CBA3MN (YOaNEHHAN CUHXPOHHAA penaukaums) mexay CX,

3. CospaHue pennMKaLMOHHOM rpynnbl C NPUBS3KOW K TOM AMCKOBOM Fpynne, Ha KOTOpO Bblia co3haHa pensmKaum-
OHHasl CBSI3b — aBTOMATMYECKM CUHXPOHM3MpyeTca Mexay CX[

4. BHeceHue penIMKaLMOHHOM CBA3MU B PEMIMKALMOHHYIO rpynny

5. CospaHue Heobxoaumoro konuvectsa IP—appecos iSCSI multipath Ha ceTeBbix HTEpdeiicax 0bonx KOHTponne-
poB Ha Kaxagon CX[, — aBToMaTnyeckn cMHXpoHusmpyetcs mexay CX,

6. Co3paHme MuHMMyM 1 TapreTa Ha KaXAoOM KOHTposnepe Ha kaxzoi CX[, Bkjtovatlolwero Bce HeobxoauMmble
IP—appeca iSCSI multipath c kaxxzoro koHTponnepa

7. CospaHne MuHMMYM 1 iSCSI—rpynnbl 4519 KaXXA0ro KOHTponnepa Ha kaxaon CX/[, ¢ BKIYeHUeM B Hee CO34aHHbIX
TapreToB U HEOHXOAUMbIX UHULMATOPOB

8. MoaknioueHue pennnkKauMoHHOM rpynnbl K MMHUMYM 1 iSCSI—rpynne c TapretaMu C KaXaoro KOHTponepa Kax-
non CX[ — aBTOMaTMYeCKM CUHXpOoHU3npyeTcs mexay CX[,

9. MoaknoueHMe K METPOKNACTepyY - HACTPOMKA HA XOCTe AOCTYNOB K PEnULMPYEMOMY NIYHY Yepes Te Xe TapreTbl
Ha Kaxgon CX[, yepes KOTOpble NOAKAOYEHbI PEMIUKALUOHHbIE Tpynn

Co3paHue KoHUrypaumum

Co3pavite KOH@Urypaumio MeTpoknactepa Ha obomx CXI. Ong storo Ha CXO—A nepeiguTte B «Pemnuxanusy >>
«YmanéHHas pemnuranusay >> «MeTpokmacTep». Boibepute «CkoHdurypuposatb». Ykaxute IP—Apbutpa u IP 06omx
YAANEHHbIX KOHTPOIEPOB.

[=hl

/ CHOMGUrypUposaTE e

CHOHUrypupoBaTe

Beegure IP ap6uTpa *

192.168.6.240

Beeavte MGRO yaanénHoro kontpoanepa *

192.168.29.109

BeeavTe MGR1 yaanéHHoro KonTponaepa *

192.168.29.110

MoaTeepanTs

e BbimonHMTe aHanornyHyo HacTporiky Ha CXO—b.
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gaTh / CKOHGMIypUposaTs B

Pennukaly [nanéua;

nAnkauma / CKoHguryp

CroHpUrypupoBaTth

Beeaure IP ap6utpa *
| 1921686240 |

Breaute MGRO yaanénHoro KonTponnepa *

| 192168.29.44 ‘

Beeaute MGR1 ynanénmara kontponnepa *

192.168.29.45

MogTeEepauTh

e CraHpapTHbIM 06pa3om cospanTte Ha CXO—A rpynny DDP

5 ol
DDP (Dynamic Disk Pool) (B, Nomouye no HacTpolike
‘ Noruyeckue Toma MrHOBEeHHBIe CHUMKU
| + cospams |
| Konwuecrsocrpow10~ | Konouwn v O 06HoBNTS
fpynna Cocronnue Cratye Watnos 06Bem Crpywrypa Bnow Bnapeney
Duanueckn 3auATo: 32.06 GiB
Noruuecku 3awaTo: 21 GiB AOuckos: 2
D v L] CraHpapTHeii Towkoe xpannnuue 0B CBoiHex ancros: 0 16 MiB ENGINE-O
Csobogmo: 7.84 GiB Tomos: 1

Pazmep: 39.9 GiB

» Co3paiite B rpynne Toma

. " R -
DDP (Dynamic Disk Pool) (B8] Nomous no HacTpoiike
‘ lpynnel MrHoBeHHBI@ CHUMKWN
| + cospams |

(Qrowck ) | Kommecteocrpox10~ | Konowwn v 2 O6HoEMTs

O vom Mcesaonmm Cratye Nepecrpoenme Tun sawuTs Tin Toma 0Bbem Toma Avckos NaTa cospanma Bnapeney Qos

Yrenue IOPS: bes orpaHM4eHuin
Januncs I0PS: Bes orpatuieHui
Yrenue M/s: Bes orpaHMyeHnil
Janunce M/s: Bea orpaHudenmi

D1/LUN1 Lt v v RAIDO ToncTelia 10GiB 20 2026-02-1212:22:08 ENGINE-O

» (TaHOapTHbIM 06pa3oM cosgaiite Ha CXO—b rpynny 1 TOMa MAEHTUYHbIE Tpynne 1 ToMaM, Co3AaHHbIM Ha CXO—A

. o =
DDP (Dynamic Disk Pool) (3| Nomouwk no HacTpoitke
‘ Norndeckue Toma MrHOBEHHBIE CHUMKM
‘ + Cozgate ‘

Konuuecteo ctpok 10 ¥ Konoxku ~ < 06HoBUTE
fpynna Cocronnmne Cratyc Wa6non O6uem Crpyrrypa Bnok Bnageneu
Duanueckn 3aHaTo: 32.06 GiB
Nornyecku 3anaTo: 21 GiB LOuckoe: 2
D2 v L] CraHpapTHeIR Towkoe xpanHuniue 0B CBoiHbix auckos: 0 16 MiB ENGINE-O
Ceo6ogHo: 7.84 GIB Tomae: 1

Pa3mep: 39.9 GiB
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|

DDP (Dynamic Disk Pool) E“uj MomoLLyk No HACTpoitke

‘ Tpynnel Noruyeckue Toma MrHOBeHHbIe CHUMKKW

[ + coagam |

(@ Mouck ) | Konuuecteo ctpok 10 v | KonoHku v | > 0BHOBUTL

O  Tom Mcesaonmm Craryc Mepectpoenme Tun 3auwTs: Tun Toma Dbnem roma [vckos Nava cozpakna Bnageneu QoS

Urenue I0PS: Bes orpaivenyii
3anuce I0PS: Bes orpanmaeniii

D2/LUN2 LUN2 v v RAIDO Toncreit 106GiB 2Q 2026-02-1212:23:20 ENGINE-O =
Urenite M,/s: Ges orparuueniii

3anuce M/s: Bes orpanmienni

CospaHue IP—appecos

Ha CX[—A nepenaute B pa3gen «Cetesbie uuTepdeiicy» >> «IP Pecypch»

Haxmute «Co3patb». B oTKpbIBLIEMCS MOAANbHOM OKHe co3ganTe VIP—pennukaumu.

Cozpatb pecypc

ENGINE-0 *
| main | 192.168.29.44 v |
ENGINE-1*

| main | 192.168.29.45 - |
Mpynna * Hazna4eHwe *

| D1 DDP ENGINE-0 v | | Penamkavmy v |
IP pecypca * Macka nogceTn *

| 192168.29.210 | 255255.255.0

MoaTBEpAUTE

B none «<ENGINE-0» ykaxute IP main untepderica ENGINE-0 CXO—A
B none «<ENGINE-1» ykaxute IP main nHtepderica ENGINE-1 CXO—-A

B none «Ipynna» ykaxute co3naHHyo Ha npeapiaylweM ware rpynny DDP Ha CXO—A
» B none «HasHaueHune» ykaxute Pennukaumm»

* B none «IP Pecypc» ykaxxute cBob6oaHbIM [P B TOM e noacety Ha KOTopoMm 6yaeT co3gaH VIP—penaukaumm no-
KanbHoro CX[]

» B none «Macka noacetu» ykaxute 255.255.255.0

AHanormyHo co3pgavite VIP—pennunkaummn Ha CXO—bB:
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|

CeTeewle MHTEpdeicel / IP Pecypcw / Co3gate pecypc

CozpaTe pecypc

ENGINE-O *
| main | 192.168.29.109 “ |
ENGINE-1*

| main | 192.168.29.110 v |
Mpynna* HazHaueHwue *

| D2 DDP ENGINE-0 v | | Penankauunn v |
IP pecypca * Macka nogceTn *

| 19216829211 | 255255.255.0

NoaTeepanTh

Co3paHue penMKaLMoHHOI CBA3U

Ha CX[—A nepevigute B pa3fen «Pemnuranusy >> «YnanéHHas pelukanusy >> «PellukanyoHHHE CBA3U»
BoibepuTe «Co3partb CBA3LY:
Pennukauysn / Vganiuuan penukauwa / Pennuuauuonnsie canan / Co3aTs Canas fih

CozpaTte cBA3L

Wms ceasn *

k repll |

Tun CeAzm *

‘ CHHXPOHHbBIA v ‘

VIP noxkansnoin CXA * vIP G i XA *
192.168.29.210 v 19216829211 |

[flo6asuTs napy

Rononwurensheii LUN noxansworo yana Canan  Jlononwurensmsit LUN yaanénnoro yana Deiicrann

B OTKpbIBLLIEMCA MOAA/IbHOM OKHE:

« B none «Umsa cBasu» ykaxuTe nMs CBA3M (NaTHCKMe 6ykebl U UndpoBbie 0603HaUYeHNs, 06g3aTenbHO K 3anosHe-
HMI0)

* B none «Tun cBA3u» yKkaxute «CUHXPOHHbIN»
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* B none «VIP nokanbHoit CXO» ykaxute VIP-pennunkaumm gng CXO—A, co3naHHbIM Ha NpeablayLWeM Lare
* B none «VIP ypanénHoi CXO» ykaxute VIP-pennukaumm gns CXIO—B, co3aaHHbIM Ha NpeablayweM Lware
* HaxmuTe «[06aBUTb Napy» U yKaxnTe co3faHHble Toma Ha CXO—A u CXO—-b

Haxxmute «lMoarBepautby.

Ha Bknagke «PennnkaumnoHHble CBA3M» 0TOOPAXKAOTCSA CO3AaHHbIE PEemnIMKALMOHHbIE CBA3M:

YnaneHHas penavkauma

PennnkaunoHHbIe CBA3N PennukauroHHble rpynns MeTtpornactep

(B, Nomouys no HacTpoiike

Ji il Konuuecteo ctpok 10 v | Konomku ~ 06HOBMTE

Canzs Tom Cocroanme Toma Craryc canaun Poms IP agpec Mopt Tun nyna Twn caszn MeTpoknacrep fpynna penamkaumm

v epll 1 DI/LUNT v Curxponnaosan v Pennuuvpyerca Primary 7000 DDP c repl_group

epl1l D2/LUN2  Cuixponusosan + Pennuumpyerca Secondary 7000 DoP c repl_group

CospaHune pennnKauMOHHOM rpynnbl

Ha CX[1—A nepevigute B pa3fen «Pemnuganusy >> «YnanéHHas pelukanusy >> «PeruukanuoHHas Trpynnas

© Mpumeuanune

o Co3paiTe peniMKauMoHHYH rpynny C NpuBS3KON Yepes ncnonbsyemoiit VIP pennnkaumm K Tom AMCKOBOW rpyn-
ne, Ha KOTOpo¥ Bblna co3aaHa penIMKauMoHHAs CBSA3b

» PennukaunoHHas rpynna co3naércst, YTobbl NOAKAHUYUTL PENIUKALMOHHbIE CBSA3M AN HOBOFO METpOoK/IacTepa
no iSCSI multipath. be3 310ro Mx HEBO3MOXXHO NOAK/IOYUTD

 PennvkaumoHHas rpynna co3naértcs cpasy Ha aBe CXJ, 1 oHa NOSIHOCTbIO CUHXPOHU3MpYETCA

© Npumeuanne

* 3anpelueHo co3aaBaTh PENINKALMOHHY rpynny, ecan oamH 3 koHTponanepos CXI-A unm CX[1-b HepocTyneH,
WM HaXOAMTCS B HepaboTocnocobHOM COCTOSIHUU

» Bce n3MeHeHMa B pennnMKaLMOHHBIX rpynnax (BKAYas co3gaHue/M3MeHeHne/yaaneHue rpynmbl) AOMKHbI aB-
TOMaTUyeckun penamumposatbes Ha BTopyto CX[ yepes ee VIP (penn.)

* Y0anuTb BO3MOXHO TOJIbKO MYCTYI0 penIMKaLMOHHYI Fpynny, U3 KOTOPOW NpeABapUTENbHO yAaneHbl BCe pe-
MJMKaLMOHHbIE CBA3M.

© Npumeuanune

PennukaumMoHHas rpynna MoxeT NOAKAYATLCA K MeTpoknacTepy Yepes iSCSI—rpynny, yepes KOTOpyHO K METPOK/a-
CTepy He NoAKIHYEHDI HUKaKue apyrue penjimuKauMoHHble rpynnbl

Bbibepute «Co3paTb»:
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|

CozgaTh penaMKaunuoHHYIO rpynny

HazeaHue rpynne: *

| repl_group

OnucaHue rpynnsi

YHaruTe onucaHue rpynnel ‘

VIP nokaneHoro yzna * VIP yoanenHoro yana *
| 192168.29.210 ~ | [ 192168.29.211 v |
AvcKoBanA rpynna NoKanbHoOro yana fuckoean rpynna yaaneHHoro yana

D1 D2

Tvn cBA3IKM *

C W

NogTeEpaAUTE

* B none «HasBaHue rpynnbi» yKaxuTe uMs rpynnsl (MatTMHckme BykBbl U LudpoBble 0603HaYeHus, 0693aTenbHO K
3aMno/IHeHMI0)

B OTKpbIBLWEMCA MOAA/IbHOM OKHE!:

B none «VIP nokanbHoro ysna» ykaxute VIP—pennukaumm ang CXO—-A

B none «VIP ynanénHoro ysna» ykaxuTte VIP—penaukaumu gng CXO0—b

« [longa «AuckoBas rpynna noKanbHOro y3ia» 1 JJMckoBas rpynna yaanéHHoro ysna» OyayT 3ano/iHeHbl aBTOMaTHUye-
CKM

« B none «Tun cBsA3u» ykaxute «C»
Haxxmute «MoarBepautb».

Ha Bknagke «PennuKauMoHHbIe rpynnbl» 0TOOPAXAKOTCs CO3AaHHbIE PEMNIMKALMOHHbIE TPYNMbI:
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PykoBoacTeo agpMuHucTpatopa ASPOAUCK ENGINE AQ 460
|

| PennukaunoHHble cBAZN PennukaunoHHeIe rpynnel

| + cosgam |

a Taynna Onncanie

bl repl_group

repl_group

BHeceHMe peniiMKauMOHHOI CBA3U

MerpoknacTep

Avckosan rpynna Kon-so canzei Pane
D1 1 Primary
D2 Secondary

1P agpec

(e &
(50, MomMowe no HacTporike

-

N
L J | Konuuecteo ctpok 10 ~ | Konoukw v < 0BHOBUTL

CraTyc canzei Tun caaan MerpoknacTep
1ceazb

192.168.29.210 ; ) 3 Noaxkniouen
Pennuuvpyerc
lceaze

192168.28.211 C Moaxniouen

Pennuupyerca

[ob6aBbTe penyiMkaLuMoHHblE CBSI3U B PEMIMKALMOHHYIO rpynny (aBTOMaTUYECKM CUHXPOHM3MpYtoTca Mexay CXI). [Ans
3TOro nepenanTe Ha BKIaAKY «PeniMKauuoHHble CBA3U»:

© Npumeuanne

nax

rpynn 13 o6LLEero Mx cnmcka

-

* B ofiHY peniiMKaLMOHHY0 Fpynny HE MOTYT BXOAUTb CBSA3M PEMNMKALMMU CO3AAHHbIE HA Pa3HbIX AUCKOBbIX Fpyn-

e C KaXaon AMCKOBOM rpynnbl K METPOK/IaCTEPY MOXET 6bITb NOAKIOYEHO He 6onee ABYX pen/IMKauUMOHHbIX

Bbibepute cBa3u. Haxxmute «[06aBUTb B rpynny»:

YaaneHHana penaukauuMa

| PennuKaLMoHHble CBA3N PenauKkauuoHHbe rpynnbl

| + Cosparecense | | W Vaanume conss |
CeAss Tom Cocrosmne Toma
- repit 1 A i
Buibpano:1
repr

B Voanus ceazs

3anmcnclnoluw &

U o

£ Hopmanus

D BOCCTaHOBWTL CBA3L

NoBasuTs 8 rpynny

I YaanuTe uz rpynns

MeTtpoknacTep
Cratyc casau Pone 1P anpec
v Pennuumpyetca Primary 192.168.29.210
¥ Pennuumpyetcs Secondary 192168.29.21

G

Ha .
1R8] Nomows no Hactpoiike

‘ [loGasuTs & rpynny ‘ | Tt vaanure us rpynnu

r N
€ ) | Koawsecreoctpok 10~ | Konowwu~ | < O6HOBUTE

Tun nyna Tun canan Merpaknactep fpynna pennukauum

DoP C repl_group

DDP C repl_group

B oTkpbIBLIEMCA MOLANIBHOM OKHe BblbepuTe HeEOO6X0AMMYIO FPpYNNYy peniuKaumuu.

Haxmute «Co3paTb.

Ha Bknaake «PennnkaumuoHHble cBA3N» 0TO6pa)KBETCFI CO34aHHaA rpynna penjankaumu:

Ynanennan penavkauma

‘ PennuKkaumMoHHbIe CBA3M Penaukau1oHHsIe rpynnbl

| + Cospars cenas |

o Conas Tom Cocronkme Toma
v replid D1/LUNT v CUHXpOHUI0BAH
repl11 D2/LUN2 v CuHxpoHMI0EaH

Mertpoknacrep
Craryc casau Pone 1P agpec
v Pennuumpyerca Primary 192168.29.210
v Pennuumpyerca Secondary 192168.29.21

fopr

7000

7000

B B
B} Nomouse no wacTpoiike

¥ aY
1€ ) | Konmuecteoctpok10~ | Konowwu v < O6HoBUTE

Tun nyna Tun caram MeTpoknactep rpynna penaukaumu

DDP € repl_group

DDP C repl_group
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Ha Bknanke «PennukauuoHHbIe rpynmbl» 0TOOPAXKAOTCs CO3AaHHbIE PEMIMKALMOHHbIE TPYMMbI:

YaaneHHan penaukauua

PennuKaunoHHble CBA3M PennnKaunoHHbIe rpynnsl MeTpornacTep

t Cozpate

oz =
\FH, Nomowe no HacTpoiike

(_ ) | Konmuectoctpok10~ | Konowkn ¥ £ OBHOBUTL

Tpynna Onncanue Luckosan rpynna Kon-so canseit Pane 1P agpec Cratyc caszei Tun caasu Merpoknacrep

1 canzs!
~ repl_group D1 1 Primary 192.168.29.210 E

2 ‘ Moaxniouen
Pennuunpyerca

1canA3k!
repl_group D2 Secondary 182168.29.211 C

NogrnioueH
Pennuuvpyetca

* PennukaumoHHble CBSI3M Ha AAaHHOM 3Tane CO3A4aHbl, HO METPOKNACTEP €LlE He NoOAK/NTIYEeH

* PennukaumoHHasg cBa3b nogkntoyaetca k metpoknactepy iSCSI multipath Tonbko onocpenoBaHHO — Yyepes penu-
KaLMOHHYI0 rpynny (T.e. METPOKNacTep NOAK/YAETCA TONbKO K PenIMKaLMOHHOM rpynne)

© Npumeyanne

[pynnoBble AEeNCTBUS C penMKaumer oCyLWeCcTBASIOTCS Yepes rpynny penankauui

CospaHune TapreTta

MepenanTe B pa3pen «Biroynsi pocTym» >> «iSCSI» >> «Taprets»

Boibepute «Co3patby.
Cozpate Taprer

o] Wmn Tapreta

iqn.2014-07.ru.aerodisk:target-test target-testl

TapretiSCSI Multipath Mertpo (Taprer gna meTpoknacTepa)
MNopransi (paspeweHnsie IP)

MocTynusie noprans: Boibpanmbie nopTans!

Mowck Monck

[ Fpynna fedcrana ] Tpynna Descraun
192168.30.229 ensl16] +
192168.29.44 main +

192168.30.226 ensl6l +
192168.29.45 main +

192.168.30.225 ens225 +

B OTKpbiBLWEMCA MOOAaNIbHOM OKHE BBEOUTE «Uma TapreTa».

[ob6asbte oT 1 0 4 nopTanoB Ha OAHOM KOHTposnepe (CyMMapHO oT 2 A0 8). OTO N03BONSET CO3aTb MHOXECTBEHHbIN
[OCTyN OT XOCTa K 0AHOMY 6/104HOMY YCTPOMCTBY, UTO 06ECNeYMBAET OTKA30YCTOMYMBOCTb.

A\ Npenynpexnaenne

VIP-appeca iSCSI-TapreToB A0/KHbI HAXOAUTLCSA B OTAENbHOM NOACETU MO OTHOLLEHWIO K OCHOBHOWM (mMain) CeTU KOH-

Tponnepos. Pa3melieHune VIP B ToW e noaceT NpuBenET K oWwMOKaM MapLIpyTM3aLMM U HAPYLIEHUIO KOPPEKTHOM
pabotbl multipath-goctyna
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© Npumeuanue

o [1ns NoakAtoYeHWUs penaukaLMoHHOM rpynnbl ¢ 060MX KOHTPO/IIEPOB K METPOKIACTEPY, HEOBX0AMMO CO3L4aTh
MUHUMYM 2 TapreTa (no 1 ¢ KaA0ro KOHTponnepa), MakCMMyM - 8 TapreTos (No 4 € KaXXA0ro KOHTposiepa)

e B oguH Tapret C 04HOro KOHTpoaaepa BO3MOXHO BK/IKOYUTb OT 1po4 |P-a,ﬂ,p8COB.

Ha Bknaake «TapreTbl» 0To6pasunTca MHGOpMaLMs 0 CO3AaHHOM TapreTe, Bkouas ero ION 1 noptansil.

iSCSI (Internet Small Computer System Interface)
| WHuumaTops Mpynnsi Mannuur

| + cosmam |

=l B
1) Nomouk ne wacTpoike

- -
¢ ) | Konuuecreoctpok10v | Konowkw~ | & OfmomuTe

O N MopTane! Nonsaosarenu Pacwimpenye ROMA

iqn.2014-07 ru.aerodisk target-test]-metro 192.168.30.229 192168.30.225 Het

Cospanue iSCSI—rpynnbi

Co3paire iSCSI rpynny ans tapreta. [lepeiante Ha BKNAgKy «Brounsdt mocTyms >> «iSCSI» >> «Ipymmsl».

Haxmute «Co3patb».

A SCS / Coagars rpynny

gl
L]

CozaaTte rpynny

Nowanyiicra, 3anonHute nons u
NOATEEPAMTE CO3AaHUE TRYNINGI YCTPOACTS

Wmn >

| grouptargetl

TARGET *

‘ ign.2014-07.ru.aerodisk:target-testl-metro v |

1QN uHmunaTope: *

| iqn.2023-05.example.com:storagel

iqn.1993-08.org.debian:01:90aec950d632 juf

MNogreepanTsh

B oTkpbiBLIEMCS MOLANILHOM OKHE BBeAUTE:
e VMg rpynnsl
» Tapret
¢ IQN uHuumaTopa.
* Haxmute «[06aBUTb MHULMATOPA»
Haxxmute «lMoarBepautb».

MHbopMaums 0 co3gaHHOM rpynne oTobpaxkaeTcs Ha Bkiaake «fpynnbi»:
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|

iSCSI (Internet Small Computer System Interface) T} Nowmolus no HacTpaiike
| TapreTbl WHuumraTopbl MannuHr
| + cospame
- N =
1§ J | KonuuecTao cTpok 10 v | Konoukw v < O6HOBHTE
0 vmsrpynne Taprer Toma MEMyMaTOpbI
grouptarget] ign.2014-07.ru.aerodisk:target-testl-metro D1/LUN1 iqn.1993-08.org.debian:01:30aec950d692

© MNpumeuanne

e MannuHr noka cosfaeathb He HY>XHO. OH co3pa€TCs aBTOMATUYECKM, KaK TONbKO pennnkKauuMoHHaa rpynna 6y,u.eT
CO34aHa U NpUCcoeanHEHaA K METPOKNACTepy

e [logkntouunte pennnMKauMOHHYK rpynny K MeTpokactepy — MannuHr C034aETCS aBTOMaTUUYECKH

MoaxnioueHne K MeTpoknacTepy

B mMeHto BbIGepuTe «MoAKAIOUUTD K METPOKIACTEPY:

B 2
YpaneHHan pennukauns (B} Nomows no nacTpoiike
| PennukauuoHHbie CBA3M PennukauuoHHbie rpynnsi METDDKHE(TE]J ‘
| + cosnane | [ B Nogsmoums k mevpownacrepy | | 4 0rinouims o7 merpounacreps | / Wawennrs | | @ Hopmanwaosars | | © Boccramosurs rpynny canzeit | | O Brniounms/Buikmounm,
| W Yoanute \
Id R -
1€ J | Konuuecteoctpok10 ¥ | Konomwku ¥  0BHoBUTL
Tpynna Onncanme Oucxosan rpynna Kon-80 canseit Pans IPagpec Cratyc cansei Tun canzn Merpoxnacrep
) 1canas:
o repl_gro’ D1 1 Primary 192.168.29.210 P (=
Elh=med enauuvpyeTca
lcenzn:
replgrg D2 Secondary 192168.29.211 (g

£ NoaxmounTs K meTpoknacTepy ‘Pennuumpyercs’'

=
Jamucn €101 a1 sanuey =@ OTHIIOUHTL OT MeTpoKnacTepa /1
& Caenats nepauuHLIM

£ ViamenuTs

@ HopmanuzosaTs

4D BoccTaosuTs rpynny ceAzed
@ Brniouuts/BeikaounTs

B Yaanuts

B oTKpbIBLUEMCA MOLASIbHOM OKHE BblGEPUTE HYXKHbIE TapreThl — MO OAHOMY TapreTy Ha Ka4oM KOHTPOJSIEpe Kax Ao
CXL.

MeTpOKJ'IaCTep noakAoueH. Mannuur HAaCTpOEH aBTOMATUYECKHU.

gl

YaaneHHan pennyKauma 1) Nomouys no HacTpoiike

| PennuKkaunoHHble CBA3M PennuKaumoHHbIe rpynnbl Mertpoknacrep |

| + cosgars | £ OtkmounTs OT meTpoknacTepa | / Vamens | | @ Hopmanusosats | | 4D Boccranosute rpynny canseit | | O Brnioute/Buiknouts
| W Vaanare |
y @
C ) | Konuuectsocrpok10~ | Konomkum ~ & OBHoBUTL
Toynna Onncarne Duckosan rpynna Kan-8o cenzeit Pons 1P agpec Craryc canzeit Tun canan Merpoxnacrep
] 1 cen3s:
~ repl_group D1 1 Primary 192168.29.210 , C
Pennuumpyetca’
. 1 cen3s:
repl_group D2 Secondary 192168.29.211 " ol Moaknwoyex
Pennvunpyetca

Kak Tonbko pennnkauuoHHas rpynna nogkntoyaercs K iSCSI-rpynne ¢ Tapretom Ha 6ase iSCSI multipath, B 310l e
rpynne co34akTcsa ManmuHri BCeX TOMOB BbIOpaHHOM penKaLMOHHOM rpynmnbl HA YKa3aHHbIM Taprer.
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[MpousBoaUTENbHOCTD

B CXO, ASPOOUCK ENGINE AQ 460 kaxablvi 0O6bekT, y4acTBYIOLLMI B ONepaLmax XpaHeHUs U 06paboTku AaHHbIX, UMeeT
COBCTBEHHbIE CHETYMKM MPOU3BOAUTENBHOCTU. [JaHHbIE 3TUX CYETYMKOB AOCTYMHbI 415 NPOCMOTPA B peasibHOM BPEMEHM,
a TaKkXe AN19 BbIFPY3KM CTAaTUCTUKM 3@ BbIOpaHHBbIN nepuoa.

* OnepaTMBHYIO CTAaTUCTUKY MOXHO BbIrpykaTb 3a nepuog, Ao 30 aHen
* ApxuBHytO CTaTUCTUKY — 3a nepuos Ao 1 roaa

Ha Bknanke «Mpou3BOAMTENbHOCTb» MOXHO BM3Yanu3MpPOBATb M aHANM3MPOBATh NoKasaTeNn paboTbl PasiMyYHbIX KOM-
MOHEHTOB cucTeMbl. CUCTEMHBIA aAMUHUCTPATOP MOXET CO3[aBaTb COOCTBEHHbIE HAOOPbLI FPAaPUKOB U IKCMOPTUPOBATHL
[aHHble BO BHELLHWE CMCTEMbI BU3yanu3aumm, HanpuMep B Grafana.

Bknapka «OnepaTtuBHas CTaTUCTUKA»

HDOMEBO,D,MTEI'I bBHOCTb

| DI'IE[:IETHHHEIH CTaTUCTHKEA ."\[J:-(MBHEIH CTAaTHUCTHUKA ‘

[ Nowmck no onuuaAm A ] [Oo6aeuTe rpynny rpatyKos Grafana

OrcKH

CucTema
ooP
RDG

e ENO (O 10 MuH.
1

— & — -

Ha Bknagke «0I19paTMBHaSI CTaTUCTUKa» A0CTyNeH BbINAaAAOLWMI CMINCOK C npeaHacTpoeHHbIMKU rpynnamMmun Fpad)MKOB no
00BbEKTAM CUCTEMBI:

* RDG - nokasatenv 06paboTku AaHHbIX HA AMCKOBbIX rpynnax RDG Ha aByx koHTponnepax CX[,
- DDP/DDP2 - noka3atenv 06paboTku faHHbIX Ha AucKoBbIX rpynnax DDP Ha aByx koHTponnepax CX[

» Cucrema - nokasartenu paboTbl npoueccopa, O3Y, ceTeBbIX MHTEPPENCOB, a TakxKe onepaunm 06paboTku AAHHBIX
Fibre Channel Ha gByx koHTponnepax CX[

e luckM — nokaszartenm 06paboTKM AaHHbIX HA AMCKAX Ha ABYX KOHTponnepax CX[,

CUCTEMHDBIVM agMUHUCTPATOP MOXET (GopMMPOBaTL CBOM Habopbl rpadukos. Co3naHMe co6CTBEHHOM rpynnbl rpagukos
NMO3BOJISIET 3aKPENUTb OfMH Pa3 HAaCTPOEHHbI HAabop METPUK NOL KOHKPETHYH 3KCMyaTaluMOHHYI0 3aaavy M BO3Bpa-
LWATbCs K HEMY B OAMH KNUK 6e3 NOBTOPHOM KOHUrypauuu. Takke MOXeT ObITb BbINOAHEHA BbIrpy3ka MH(OpMaLum BO
BHELUHIOK CNyXby BM3yanusaumu, Hanpumep, Grafana.

Y kaxporo 6,10Ka AaHHbIX MMerTCa rpadukm No ymonyauuio. [padumkm npueneHsl B Tabnauue Huxe
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bnok gaHHbIXx  Tpaduku

DDP 0bpabotka aaHHbIx Ha DDP Tomax, MB/cek (koHTponnep ENGINE-0)
0bpabotka aaHHbIX Ha DDP Tomax, MB/cek (koHTponnep ENGINE-1)
obpaboTtka gaHHbIx Ha DDP Tomax, on/cek (koHTponnep ENGINE-0)
0b6pabotka aaHHbIx Ha DDP Tomax, on/cek (koHTponnep ENGINE-1)
DDP Toma, 3apepxka/mcek (koHTponnep ENGINE-0)

DDP Toma, 3apepxka/mcek (koHTponnep ENGINE-1)

RDG obpaboTka gaHHbIX RDG, MB/cek (koHTponnep ENGINE-0)
0b6pabotka aaHHbIX RDG, MB/cek (koHTponnep ENGINE-1)
06pabotka aaHHbIx Ha RDG Tomax, on/cek (koHTponnep ENGINE-0)
0b6pabotka aaHHbIx Ha RDG Tomax, on/cek (koHTponnep ENGINE-1)
RDG, 3anepxka/Mcek (koHTponnep ENGINE-0)

RDG, 3apepxka/mcek (koHTponnep ENGINE-1)

obpaboTka gaHHbIX HAa RDG Tomax, MB/cek (koHTponnep ENGINE-0)
obpaboTtka gaHHbix Ha RDG, MB/cek (koHTponnep ENGINE-1)
0b6pabotka aaHHbIx RDG, on/cek (koHTponnep ENGINE-0)
0bpabotka aaHHbIx Ha RDG Tomax, on/cek (koHTponnep ENGINE-1)
RDG Toma, 3apepxka/mcek (koHTponnep ENGINE-0)

RDG Toma, 3agepxka/mcek (koHTponnep ENGINE-1)

Cucrema 3arpyska npoueccopa, % (koHTponnep ENGINE-0)
3arpyska npotweccopa, % (koHtponnep ENGINE-1)
3arpyska ceteBoro uHTepderica, MB/cek (koHTponnep ENGINE-0)
3arpyska ceteBoro uHTepderica, MB/cek (koHtponnep ENGINE-1)
3arpyska ceteBoro uHTepderica, nak/cek (koHtponnep ENGINE-0
3arpyska ceteBoro uHTepdeica, nak/cek (koHtponnep ENGINE-1
obpabortka aaHHbix FC, MB/cek (koHTponnep ENGINE-0)
0bpabotka aaHHbix FC, MB/cek (koHTponnep ENGINE-1)
obpabotka aaHHbIx FC, on/cek (koHTponnep ENGINE-0)
obpabotka aaHHbix FC, on/cek (koHTponnep ENGINE-1)

Oucku 0bpaboTka faHHbIX Ha aucke, MB/cek (koHTponnep ENGINE-0)
0bpaboTka AaHHbIX Ha aucke, MB/cek (koHTponnep ENGINE-1)
00paboTka AaHHbIX Ha aucke, on/cek (koHTponnep ENGINE-0)
06paboTka AaHHbIX Ha aucke, on/cek (koHTponnep ENGINE-1)
[ncku, 3agepxka/mcek (koHTponnep ENGINE-0)

ONCKM, 3aaepxka/mcek (koHTponnep ENGINE-1)

)
)
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MpepHacTpoeHHble rpadpuku

MpepHacTpoeHHble rpadukn 0TOBPaXKaIOT AaHHbIE O:
e Jlnckax
e Cucreme
 pynnax RDG
« pynnax DDP nnn DDP2
YT06bI 0TOOPA3MTL MPEAHACTPOEHHbIE rPAdUKK, HYXXHO BbIOPaTh OAHY U3 rpynn rpadMKOB B BbINaAalOLWEM MEHIO B JIEBOM

BEPXHEM YINy:

I'Ipouaao,qmen BHOCTb

| OnepaTWBHaA CTaTMCTUKA ApXUBHAA CTATUCTUHA |

Nouck no onuuam ~ ] JoBaeutk rpynny rpadukos [ROEIERE

Orckr

CucTema
oop

RDG
i i e e e L R R «EH nENU ® 30 MIAH.

MoXHO MeHATb pasMep rpadmKoB Ha 3KpaHe, NOTAHYB rpadumK 3a NPaBbli HKHWIA Yron. MOXHO MEHATb PacrnonoXeHue
rpaduKoB, HaXMMan Ha rpaduke NeBOM KHOMKOW MbILUKW U NEpeTackuneas ero.

fpynna rpadpukos Aucku

B rpynne rpadukoB «AncKn» 0OCTyNHbI Cheayowme rpaduku:
» Ob6paboTtka paHHbIX Ha aAncke, MB/cek — ENGINE-0
e O6paboTka AaHHbIX Ha amcke, MB/cek — ENGINE-1
e [lnck, 3apepxka/mcek — ENGINE-O
e [lnck, 3apepxka/mcek — ENGINE-1
» ObpaboTtka faHHbIX Ha aucke, on/cek — ENGINE-0
* ObpaboTtka AaHHbIX Ha amcke, on/cek — ENGINE-1
[na penakTMpoBaHus TekyLero rpaduka HeobxoaMMOo HaxaTb KHOMKY «PepakTupoBaTtb» Ha CaMOM rpadumke.
» B nepBoM MoganbHOM OKHe HefoCTYNHA BO3MOXHOCTb BHECEHUS U3MeHeHMI. HaxxmuTe KHonky «danee»

* Bo BTOpOM MO4A/IbHOM OKHE OTMETbLTE B yekbokcax OUCKU, OaHHbIE O KOTOPbIX A0J/IKHbI ObITb OTpa>XeHbl Ha rpachKe
N YKaXXUTE BDEMEHHOVI Anana3oH
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PepakTupoBaHue rpaduka X

HacTpoitku a BriBop 3nemeHTOB

OcHoBHBIE i
O BHBIE HacTpoiika guanasoHa

HacTpOHKHM

Q

B 35000cca09f02edel [] 35000cca09f0308b8 I
L] 35000cca2913e34b4 B 35000cca2913e1550

L] 35000cca09f031dd0 [] 35000cca2913e64bc

NwranazoH *

10 MunH. i

OTMEHUTE Ha3aap MNoareepants

Haxxmute «MopaTBepautb».

lpynna rpa¢pukos Cucrema

B rpynne rpacdukos «CucreMa» LOCTYMHbI clepytoLime rpaduku:
» 3arpyska npoueccopa, % — ENGINE-0
 3arpy3ka npoueccopa, % — ENGINE-1
 3arpy3ka ceteBoro uHTepdenca, MB/cek — ENGINE-0
» 3arpy3ka ceteBoro uHtepdenca, MB/cek — ENGINE-1
» 3arpy3ka ceteBoro uHtepdeica, nak/cek — ENGINE-0
 3arpy3ka ceteBoro uHTepdenca, nak/cek — ENGINE-1
* O6pabotka aaHHbix FC, MB/cek — ENGINE-0
» O6pabotka paHHbix FC, MB/cek — ENGINE-1
» Obpabotka paHHbIx FC, on/cek — ENGINE-0
» O6pabotka maHHbix FC, on/cek — ENGINE-1
[ina otobpaxeHus rpadumkoB «3arpyska npoueccopa» HaXMUTe KHOMKY «PepakTupoBatb» Ha camMoM rpaduke.

Bo BTOpoM MoganbHOM OkHe oTMeTbTe B Yekbokce CPU u ykaxuTe BpeMeHHOW AMNAa30H.
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PepakTtupoBaHune rpapuka

HacTpoiku

OcHoBHbIE
HaCTPOWKK

B cru

Nuanazox *

10 MuH.

Haxxmute «lMoarBepautb».

3arpyska npoueccopa, %

[4 Penaktuposate [ 3kcnopTyposats

Onuparue /0 @ Cuctemnan varpysra @ MonbsosaTensckan Harpyka

@ ENO @ 10 MuH.

o Bri6op anemeHTOR

HacTtpoiika guanasoHa

‘ Hazan ‘ MoareepauTs

‘ OTMEHUTL

3arpy3ka npoueccopa, % =2 ENT © 10 Mun.

[4 Penaktuposate [ Ixcnopruposats

Onuparue /0 @ Cuctemnan varpyska @ MonbsosaTensckan Harpyaka

[ins oTobpaxeHus rpadmkoB «3arpyska ceTeBoro MHTepdenca» HaxxmMuTe KHOMKy «PepaakTupoBaTtb» Ha camMoM rpaduke.

Bo BTOpOM MoaanbHOM OKHe OTMETLTE B YeKOOKCE CETEBbIE MHTEPDENCHI U YKAXKMUTE BPEMEHHOW AMANa30H.

Bknapka «OnepaTuBHasi CTaTUCTUKA»
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PepakTupoBaHue rpaduka

Hacrpoiiku

OcHoBHBIE
HBCTPOMHM

B main

8 inter

] enp5s0f3

NuanazoH *

7 oHei

Haxxmute «lMoarBepauTb».

3arpy3ka ceTeBoro UHTepdeiica, MB/ cex @ENO @ 10 muH.

[ Pegaxtuposats (2 3xcnopTuposarts

Urene inter @ 3anuce inter @ \reswe main @ 3anuce main

X
0 Bribop anemeHToRB
HacTtpoiika gwanasoHa
[ ens1f0
[J enp5s0f2
[ ens1f1
v
‘ OTMEHWTR | Hazan ‘
3arpysKa ceTesoro UHTepdeica, MB/cek @ ENT @ 10 muH.
% Penaxtvposats [4 3kcnopTuposats

Urenneinter @ 3anvce inter @ Yrenwe main @ 3anuce main

[nsa otobpaxeHuns rpadpukoB «06paboTka AaHHbIX FC» HaxMMTe KHOMKY «PepakTupoBaTb» Ha CaMOM rpaduke.

Bo BTopoM MoaanbHOM okHe oTMeTbTe B Yekbokce goctynHole WWN (World Wide Name) 1 ykaxkuTe BpeMeHHOM AnanasoH.

Haxxmute «lMoarBepautb».

Bknapka «OnepaTuBHasi CTaTUCTUKA»
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lpynna rpa¢mkos DDP/DDP2

B rpynne rpadukos «DDP» gocTtynHbl cnepytowme rpadmku:
¢ Ob6pabotka aaHHbIXx Ha DDP—Tomax, Mb/cek — ENGINE-0
* Obpabotka aaHHbIx HAa DDP—Tomax, MB/cek — ENGINE-1
* O6bpabotka paHHbIXx HAa DDP—ToMax, on/cek — ENGINE-O
» O6paboTtka aaHHbIXx Ha DDP—ToMax, on/cek — ENGINE-1
+ DDP—Toma. 3apepxka/Mcek — ENGINE-0
+ DDP—T1oma. 3apepxka/mcek — ENGINE-1
[ina otobpaxkeHns rpaduKoB HaxXMuUTe KHOMKY «PepakTmpoBaTb» Ha CaMOM rpaduke.

Bo BTopoM MoganbHOM OkHe oTMeTbTe B Yyekbokce rpynny DDP/LUN u ykaxuTe BpEMEHHOW AMAMNA30H.

PepauTupoeaHue rpaduKa X

aCTPOWKK
hlf _U o o Bribop anemeHTOB
i HacTpoika guanazoHa

B DDP/lun

Nwanasox *

7 oHeR v

OTmeHUTL Hazan

Haxxmute «lMoarBepautb».

lpynna rpa¢pukoB RDG

B rpynne «RDG» poctynHbl cnepytowme rpadumkm:
* Obpabotka aaHHbIXx RDG, MB/cek
» Ob6pabotka maHHbix RDG, on/cek
* RDG, 3apepxka/Mcek
* RDG, ToMa 3aaepxKa/Mcek
* O6pabotka gaHHbIXx HAa RDG—Tomax, Mb/cek

» O6pabotka paHHbIXx RDG—TOMax, on/cek
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[ns oTobpaxeHns rpadmMkoB HAXXMUTE KHOMKY «PepakTupoBaTb» Ha caMoM rpaduke.

Bo BTOpoM MOganbHOM OKHe OoTMeTbTe B Yekbokce rpynny RDG 1 ykaxuTte BpeMeHHOW AMana3oH.

PepakTupoBaHue rpaduka X
EECTPGM“M a Bribop anemenToB
CHOBHbIE -
HaCTPOKY Hactpoika guanazoua
(o}
8 RoO
Nuanazou *
7 aHei 4

‘ OTMEHWTB ‘ Haaa,u,‘ MogTEEpAUTE

Haxxmute «lMoarBepautb».
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|

Busyanusaumusa Grafana u cratuctuka

Grafana

Ons BU3yann3aunun gaHHbIX MOHUTOPUHIA B CUCTEME Grafana Heo6x04MMO BbINOAHWUTD ciegywulee:

¢ Ha ctpaHunue «Yupasnenune >> CepsBuc >> Cepsuchl ENGINE» BKNOUYUTH CEPBUC «MOHMTOPUHI NpoU3BOAUTENb-
Hoctu (Grafana)», HaxkaB Ha HEM NMPaBOM KHOMKOWM MbILWK U BbIOpaB «3amycTuTby:

o
Cepeuc (i, Nomouws no HacTpoiike

| Cepsuchl Engine CucTemHble cepBrchl MoHUTOpHHr ownbBoK MouToBLIE yBRAOMACHWA

| % Burpyanrsace noru | | & Burpysurs cuctemusie norn | | O Brnounrs

- N\
( ) | Komecrsocrpow 10~ | Konowwu v & OBroBMTS

B Hassanuecepsuca Cocronnme cepawca

MOHUTOPUHE NPOUIBOAUTENLHOCTH v

CepBuC yaanesHoA 0TNpasku noros x

MOHUTOpPWHT NponasoAuTensHocTH (Grafana)
Buibpano: 1

3anwcu ¢ 21 no 23 va 23 3anuceit @) LA /3
O Beikniouuts

4 NepeaanycTuts

» Ha ctpanuue «llpoussomurensuocTs >> OmepaTuBHas cTaTucTHRa >> Grafanay ckayaTb JSSON—dain, Haxas
Ha KHonky «Grafana»

* B cucreme Busyanusaumm Grafana cosnatb HoBbi dashboard, nmnoptupoBas ckavaHHbIn JSON—dain

« B KauecTBe UCTOYHMKA AaHHbIX An9 co3aaHHoro dashboard ykasate Prometheus v Beectn IP—appec koHTponnepa
B YKa3aHHOM dopmarte. IT0 AeNCTBUE HYXKHO MOBTOPUTL A1 KAXAOro KOHTposnepa

ApXM BHasa CTaTUCTUKA

ApXU1BHas CTaTUCTMKA MO3BONSET BbIrPy3uTb AaHHble ¢ KOHTponnepos CX/ 3a nepuog ot 30 aHew fo 365 aHewn.

n{)DHBBD,ﬂ,MTEﬂbHUCTb

OF'IE‘[_'.IEITHBHEHH CTaTACTHUK APHHHHBH CTaTUCTUKA |

BHCI'H‘JPT CTAaTUCTHKH

NaHHbIE epK1oa

AuckoBele rpynnel RDG v

ﬁpxuanaﬂ CTaTUCTHUKA

Pazmep apxMBHON CTRTUCTHHI

40K VoanuTh
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|

Ha Bknagke B pasgene «JKCAOPT CTaTUCTUKM» MOXXHO BbIGpaTh rpynny C AaHHbIMU B BbiNadaloleM cnuncke «[aHHbles, a
UMEHHO:

e DDP k3w

« Toma DDP

e [lnckun

 Fibre Channel

» CeTeBble UHTEpdENCHI
* OnepaTvBHas NamsiTb
» [lnckosble rpynnbl RDG
Toma RDG

 3arpyska aapa

© MNpumeuanue

« [lonb3oBatesib MOXKET BblOpaTh B BbiNagatoLeM cnucke «Mepnoay, 3a KOTOpbI TpeBYETCS OCYLLECTBUTL IKCMOPT
BblOpaHHOM rpynmnbl AAHHbIX

e Ecnn B Bbinapawowem cnucke «[aHHble» He BbiOpaHa HM OAHA rpynna AaHHbIX, TO BbiNALAMOLWMIA CMMCOK
«Mepuop» HepocTyneH

YT106bI BbIFPY3UTb AaHHbIE APXMBHOM CTAaTUCTUKM, BbINMONHUTE CIeQyHOLWMe LeNCTBUS:
1. MNepeiiante B MeHIO «Ilpou3BOAUTENBLHOCTL >> ApXUBHAs CTATUCTHUKA»
2. BbibepuTe, N0 KakMM 06BbEKTAM BbIrpyXKaTb CTAaTUCTUKY
3. BbibepuTe, 3a KakoM nepmom BpEMEHU BbIrpyXKaTb CTaTUCTUKY

4. HaxxmuTe «CKavyaTb»

Ynanexnue

Monb3oBaTento fOCTYMHA BO3MOXHOCTb YAANUTb BCIO ApXMBHYIO CTaTUCTUKY, COXPAHEHHYIO C Hayana TeKYLLEro roaa.

1. [ns 3TOro HaxxMmTe Ha KHOMKY «YpanuTb», nocne 3Toro OTKPOETCA MOAa/IbHOE OKHO «Ouncrka apXMBHOﬁ CTaTu-
CTUKU»

OuMcTHa apXUBHON CTATUCTHUKM X

Bbl yBepeHsbl, 4TO XOTUTE YAANWUTh BpXUBHYHK CTATHUCTURY?
Bca apxMBHAaA cTaTUCTUKA ByaeT yoaneHa.

Otmena MoaTeEepauTL

2. Haxmute «MopTBEpAUTDY
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YnpaeneHue

Pazpen «YnpaBneHue» npegHasHayeH ans MoHuTopumHra coctosHns CXI, ASPOOUCK ENGINE AQ 460 v BbinonHeHus one-
pauuii No 0bCNy>XMBaHMIO cucTeMbl. B faHHOM paspene focTynHbl GyHKUMU YNPaBAEHUS KOHTPOIIEPaMU U CUCTEMHBIMU
cnyx6amu, BbinoNHeHUs ceTeBblx npoepok (Ping, Traceroute, iPerf), Hactpoliku DNS u NTP, yctaHoBKM 0BHOBNEHMIA, A
TaKXe BKJIOYEHMUS U OTKAoYeHns mopynei CX/.

KpoMe Toro, B paszesne npenycMoTpeHbl CpeacTBa afMMHUCTPUPOBAHUS LOCTYNA: CO34aHME YYETHbLIX 3anucei nosb3o-
BaTesiei, Ha3HAYeHMe MpaB, a TaKXKe HACTPOMKa MHTErpaumm co cnyxboin katanoros Active Directory.

OcHoBHble BKNagku pasgena:

» «YnpasneHue koHmponnepamu» — oTobpaxaeT coctosgHue koHTponnepoB ENGINE-O u ENGINE-1, ux annapatHbie
napaMeTpbl U NO3BONSET BbINMONHUTL NEpe3arpy3Ky Uan BbIK/IOYEHWE KOHTPOISIEPOB

o «CucmemHele ymunumesl» — NpeaocTaBnseT AocTyn K HacTporke NTP—cepeepoB n napametpoB DNS, a Takxke K
AnarHocTnyeckum ytunutam Ping, Traceroute u iPerf pnsa npoeepku ceTeBoM AOCTYNHOCTM M NPOMYCKHOM CNOCO6-
HOCTH

. «Cepeuc» — COAEPXUT NnepevyeHb CEPBUCOB U MHCTPYMEHTbI KOHTPONA UX TEKYLLETO COCTOAHUA

 «CeHcopbl» — 0TOBpaXKaeT NokasaHWs annapaTHblx aatunkos CX[: TeMnepatypy, COCTOSIHWME BEHTUASTOPOB U 6/10-
KOB MUTaHMA, a TaKxKe annapaTHble npesynpexneHus 1 asapum

o «CucmeMmHbIl HypHaT» — OTOBpPaXKaeT XKypHan cobbITUIM cUCTEMbI M 0bBecneynBaeT OTNPABKY JIOrOB B pexuMe pe-
anbHOro BpeEMEHMU

o «O6HO8/IEHUS CUCMeMbl» — NPeAHa3HAYeH A8 3arpy3Ku, NPOBEPKM U YCTAHOBKM MAKETOB 0OHOBIEHUI NpOrpaMm-
Horo obecneyeHus

e «Modynu»— no3BONSET BKNOYATb M OTKAOYATb DYHKLUMOHaNbHble Moaynn CX[,

» «[lone3oeamenu» — nMcnonb3yeTca gna co3naHuna y‘-IéTHbIX 3anncen, HazHavYeHns npaB 00CTyna U ynpaBneH1a no-
KaJlbHbIMWU aAMUHUCTPATUBHbIMU PONAMU

o «Cnymba kamanozo8» — obecneumsaeT nHTerpaumtio ¢ Active Directory. lo3BonsieT HacTpanMBaTb LOMEHHYO ayTeH-
TMOUKALMIO U CONOCTaBEHME TPYNN AOCTYNA NOMb30BaTENSAM CUCTEMDI

YnpasneHue KOHTponnepamm

HaBuraums: «Yupasmernue» >> «VupaBileHHE KOHTPOJIEPaMU»

Moapasaen «YnpaBneHue KOHTpoAnepamMmmu» NpegHasHavyeH A1 MOHUTOPUHIa COCTOSHMS KOHTponnepos CXI1, npocMoTpa
cBefeHuin 06 Mx annapaTHOM M MPOrpaMMHOM KOHPUIypaL MK, a TaKKe BbIMONHEHUS OTAENbHbIX CEPBUCHbBIX ONepaunii u
ynpaBneHus MnLeH3MpoBaHneM QyHKLMA CUCTEMBI.

B noppasnene agMMHUCTPATOp MOXET KOHTPONUPOBATH TeKyLlee cocTosiHne KoHTponnepos ENGINE-0 n ENGINE-1, nony-
4aTb MHHOPMaLMIO 0 BEPCUSIX MUKPOKO/a, COCTaBe annapaTHbIX KOMMOHEHTOB M AOCTYMHbIX afanTepax, a Takxe 6esonac-
HO BbIMOJIHATb NEpe3arpysKy M BbIK/IKOYEHME KOHTPOnepoB. Kpome Toro, noapasnen CoAepXMUT CBEAEHUS O NULLEH3UAX
CX[ v no3BonseT 06HOBAATbL NMMLEH3MOHHDBIN K4 AN USMEHEHMS COCTaBa AOCTYMHbIX QYHKLMA.

BHyTpU noppaspena AoCTynHbl BKNALAKK:

o CucmemHble KOHMpoiepsl — NPOCMOTP COCTOSIHUS KOHTPONEPOB, MX annapaTHoW KoHdUrypaumu, Bepcuii npo-
rPaMMHOro 06ecneyeHns 1 BbINOIHEHUE ONepaLMii Nepe3arpysku Uin BbIKIOYEHHUS

e JluyeH3uu — NpOCMOTP COCTaBa NMLEH3UPOBaHHbIX GyHKUmMI CX[, X NpUBA3KKM K KOHTpOsiepaM n 06HOBNIeHWe
JIMLLEH3MOHHOTO KKuYa
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CucteMHble KOHTponiepbl

Bknaaka «CucteMHble KOHTponnepbl» oTobpaxaeT coctosiHue koHTposiepoB ENGINE-0 n ENGINE-1, a Takxke AeTanbHyto

MHGOPMALMIO O UX annapaTHOM KOHbUIypaLmM 1 NPOLIMBKAX.
Paspen Takxke no3BosisieT 6e30MacHO BbINONHUTL Nepe3arpysKy Wau BbIK/OYEHUe KOHTPOJIEPOB.
VYnpaeneHue KOHTponnepamMu

‘ CucTemHble KOHTPOAAEPLI JNnuenznn

Cratyc £ Nepezarpyzka || O Buwmouenne Nporpammuoe ofecneuexme
Kowtponnep OTkazoycToiuMBOCTH DDP OTkasoycToiuMBoCTs RDG Brapeney Kourponnep Bepcua Mukpokoaa Mopent
ENGINE-O v v v ENGINE-0 BOCTOK 6.0.1 A3POAMCK ENGINE N2
ENGINE-1 v v v ENGINE-1 BOCTOK 6.0.1 ASPOAMCK ENGINE N2

03V & Npoueccop §i¥ AnanTepel

Koamuectso KonTponnen Ethernet FC
Kowrponnep i Anpa un Mopens UM O6nem
ENGINE-0 5 0
ENGINE-0 5 5 Montage lintide(R) C6248R 175 GiB
ENGINE-1 5 a
ENGINE-1 5 5 Montage lintide(R) C6248R 175 GiB
@ SCSlaganTeput
1D anantepa Haumerosanme Mopens anantepa Tun Board Assemply Board Tracer Firmware Cocronnme NVDATA

B Her fantbix 4nA oToBpasenua

Bo Bknaake «CMcTeMHble KOHTPOAIEepbl» 0TOOPaXaloTCs ceayowmne 610Ku:
e CraTyc — COCTOSIHME KOHTPONNEPOB M CTATyCbl oTKazoycTonunsoctn DDP/RDG

. HporpaMMHoe obecneueHne — BEpCUa MUKPOKOAa, MOLENb KOHTpONepa u CepMﬁHbIVI HOMEp

03Y & Mpoueccop — ceeneHus o LM (konuuectBo/aapa/mMonens) U 06bEM onepaTUBHONM NamaTu

« Apantepbl — konuyecteo noptoB Ethernet, FC u nogknto4éHHbIX AUCKOB

SCSI apanTtepbl — cnincok SCSI—apanTepoB M MX NapameTpbl

e
\PH| Nomowe no HacTpoiike

c/m
123456789

123456789

Bucku

Bnageneu

YnpaBneHue KOHTponnepamu

262



PykoBoacTeo agpMuHucTpatopa ASPOAUCK ENGINE AQ 460

MNepesarpyska

[ns nepesarpysku KOHTponnepa:

1. HaxmuTe «Mepesarpyska» — OTKPOETCS MOAANIbHOE OKHO, B KOTOPOM HEOBX0AMMO BbIGPaTh HYXHbI KOHTpONEp

MNepesarpyskKa X

MNoxanyicTa, BelbepuTe KOHTpOANED ANA

NEpPE3ArpysKM U NOATEERAWTE AEHCTEME

ENGINE-O ENGINE-1

‘ OTmeHa

2. B oTkpbiBLIEMCS OKHE OTMETbTe Yekbok «MoaTBepanTbL NepesarpysKy», 3ateM HaxmuTe «lepesarpysutb»
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Mepesarpyska X

Ha KoHTponnepe oTCYTCTBYIOT rpynnel 4nA
nepeHoca. KoHTpoNAep roTOE K BbIKIKYEHWHD/
nepesarpyske. [lnA Nnpogon+eHuA NoATEEpANTE
OeAcTEME

MoaTeepauTs Nepe3arpys3ky

Nepezarpy3anTh

‘ OTmeHa

© MNpumeuanne

Ecnv Ha kKoHTponnepe ectb akTvBHbIE rpynnbl RDG/DDP, nepe3arpy3ka HefoCTynHa (NepeHecuTe akTUBHbIE FpyMmbl
Ha ApYron KOHTPOJEp BPY4YHYHO)

BbiknoueHue

[Lns BbIK/IIOYEHUS KOHTpOIEpa:

1. HaxmuTe «BbIKnOUEeHME» — OTKPOETCA MOAA/bHOE OKHO, B KOTOPOM HEOBXOAMMO BbIOPATh HYXHbIN KOHTpONnep
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BoiKnroueHne X

® MNosxanyicTa, BelbepUTe KOHTPONNEP ANA
EbIKNKHYEHWA NMTAHWA U NOATEEPAMTE AEHCTEME

ENGINE-O ENGINE-T

‘ OTtmeHa

2. B oTKpbIBLIEMCS OKHE OTMeTbTe YekboKC «MoATBepAUTL BbIKAOUEHUE». [Tocne 3Toro HaxmuTe «BbIKOUUTBLY
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BoiKnoueHne X

Ha KoHTpoAnepe oTCYTCTEYHOT rpynnsl 4nA

@ nepeHoca. KoHTponnep roToB K BeIKNHYEHMID/
nepesarpy3ke. [LnA Nnpogom+eHWA NOATEEpPANTE
OEeACTEME

Bce onepauvu BEoAa-EbIBOAS DyayT NpEKPaLLEHGI.
(D) Brno4eHME CUCTEMHOMD KOHTROMNEPa BO3MOMHO
TONLKO NPW HEHATHM KHONKK NMTAHKWA

nD,ﬂ,TEEp,ﬂ, MTh BhIKNAKDYEHWE

BelKMHO4YMTE

‘ OtmenHa

P
© Npumeuanne

Ecnv Ha koHTponnepe ectb akTuBHble rpynnbl RDG/DDP, BbikntoUeHWEe HEQOCTYNHO (MepeHecuTe akTUBHbIE FPyMMbl
Ha ApYron KOHTPOJIep BPYYHYHO)

A\ BHumaHue

» [locne BbikNOYEHMS yAanéHHOoe BKJIIOYEHME KOHTPOIEpa HEBO3MOXHO

O ﬂ,ﬂﬂ BK/TIOYEHUA n0Tpe6yeTcg HaXXaTb KHOMKY NMUTaHUA Ha KOHTpoanepe Uin Ucnonb3oBaTb IPMI (ecnm OH Ha-
CTpOEH)
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JiuueHsum

Bknagka «JluueHsum» otobpaxkaeT cnmcok dyHkumii CXO, AAPOOUCK ENGINE AQ 460 # Ux COCTOSIHWE NIMLEH3UPOBAHUS
[LNS KQXL0ro KOHTponnepa.

YnpaeneHue KoHTponnepamu {H} Nowowss no HacTpoiike
| CMCTeMHBIE KOHTPOANEPbI ‘
| OBHOBHTH
( ) | Komwsectaoctpok10¥ | Konowwu > & O6HoamTs

Cepanc Konuuecrao Bpema o6HoBneHKA Kowtpannep

YcTanosneHHsie auckm 8 CX 16 21.017012:33:43 ENGINE-1

S50 K3w (4TeHWe W 3anuce) 0 21.01.701233:43 ENGINE-1

NokansHas penaurkauma 0 21.017012:33:43 ENGINE-1

YaaneHHan penauKauun 0 21.017012:33:43 ENGINE-1

Merpo-knacTep 0 21.017012:33:43 ENGINE-1

MHoroyposHeeoe xpaHerue (TIERING) 0 21.01701233:43 ENGINE-1

LOepynnvkauma 0 21.017012:33:43 ENGINE-1

Habop pacwupenuii Flash Bundle 0 21.017012:33:43 ENGINE-1

Habop pacwwupenuii Video Surveillance Bundle 0 21.017012:33:43 ENGINE-1

YcTaHoeneHHsle auckn 8 CXI 16 21.017012:33:43 ENGINE-1

LononxnTensHeie aucku B CXI 0 21.017012:33:43 ENGINE-1

3anuck ¢ 1 no 10 nz 22 3anucen E] /3 @ A

Mons Tabauubi:
 CepBuc — HazBaHua GyHkumin CX[,
* KonuuectBo — umcno dyHkumi CXI,
* Bpemsi 06HOBNEHUS — faTa M BpeMS Noc/iefHero 06HOBNEHUS AAHHbIX O IULLEH3MSAX

» KoHTponnep - HauMeHOBaHWe KOHTpONiEepa, 33 KOTOpbIM 3akpenneHa gyHkuusa CXI,

U3meHeHune nuueHsum

YT0Obl U3MEHUTb COCTaB JIMLLEH3UIA:

1. HaxmuTe KHOMKY «OBHOBUTb» — OTKPOETCS MOAANIbHOE OKHO
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2.
3.

O6HOBNEHKE 4

BeeanTe NMUEHIMOHHBLINA KAKOY ©

OTmeHa MoaTeepanTh

Beenute HOBbIN INLLEH3UOHHbINA KHOY

Haxmute kHonky «MoaTeepanTtb»

Mocne o6HOBNEHMS TabnMLa 0TOOPA3UT aKTyasbHbIA COCTaB JIULEH3WN.

CucteMHble YyTUNUTDI

HaBuraums: «Yupasimerue» >> «CHCTeMHbE YTUIATHY

Monpasaen «CucTeMHble YTUAUTBI» NpefHA3HAYEH A9 BbIMONHEHNS 6A30BbIX 334a4 CETEBOM M CEPBUCHOM AMArHOCTUKMN.
Pasnen obbeanHsSeT MHCTPYMEHTbI, KOTOPbIE NO3BOJISKOT aAMUHUCTPATOPY YNPaBASTb MApaMeTpamMu paspelleHmnst UMEH U
CMHXPOHU3ALMKN BpeMEHU, NPOBEPSATb CETEBYH AOCTYMHOCTb YAANEHHbIX Y3/10B U OL,EHMBATb MPOMYCKHY CMOCOBHOCTb
coeanHeHuns mexay CX, 1 BHEWHMMU XOCTaMu.

Mcnonb3oBaHWe nogpasnena no3BoNseT CBOEBPEMEHHO BbISIBNATL OWMOKM CETEBOWM KOHPUIypaLmmu, NpobnemMsl MapLu-
pyTM3aLmMK, HeCTabMNbHOCTb KaHaNOB CBS3M, HeKoppeKkTHYH0 HacTpoiky DNS (Domain Name System) unu NTP (Network
Time Protocol), a Takxe CHMxXeHne haKTUUECKOM CKOPOCTU CETEBOrO B3aMMOAENCTBUS.

BHyTpuM noapasaena LOCTYNHbI BKIAAKK:

DNS-cepsepel — npocMoTp U ynpaeneHne DNS-cepBepamu, ncnonbsyeMbiMu KoHTponnepamm CX[ ansa paspele-
HUS JOMEHHbIX UMEH

Ping — poBepka ceteBoi foctynHocTu y3noB no IP-agpecy nnn FQDN (Fully Qualified Domain Name), a Takxe
aHanu3 3aepXKKu, NoTepPb NAKETOB U MapLLpyTa Nepeaayu AaHHbIX

NTP-cepsepbl — HAaCTpOMKa UCTOYHUKOB CUHXPOHM3aLuun BpeMeHun ang CXI, HeobxoanMbIx oS KOPPEKTHOM pa-
60Tbl CETeBbIX CEPBMCOB U LOMEHHOW MHDPACTPYKTYpPbI

Ping — poBepka NnponyckHOM cnocobHocTu cet Mexxay CX/ 1 yaanéHHbIM XOCTOM C 3anyLeHHbIM cepepoM Iperf3
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]
DNS-cepBepbl

Bknapka otobpaxaetr DNS-cepBepbl, HacTpoeHHble Ha KoHTponnepax CXMO. Ecnn CX[, BkntoveHa B poMeH (Active
Directory), Takxe oTobpaxkatoTcst nokanbHble DNS-cepBepbl opraHusaumu.

CucTemMHbIe YTUAUTEI

‘ DNS cepsepbl Ping NTP cepsepbi Iperf

a1
1) Nomous no wacTpoiixe

+ [oasvs cepaep

(¢ ) | Komwectsocipok10v | Konowkw ¥ 3 DBHoauTL

Cepsep Busnuecknin HTepdenc

nameserver 192.168.1.25

nameserver 192.168.1.26

3anucn c1no 2 n3 2 3anncer E A
Mong Tabnuupbl:
» CepBep - agpec DNS-cepBepa

o Musunueckunit uuTepdenc — nMa pusnyeckoro nHTepdeica, Kk kotopomy npussasaH DNS-cepsep

HDo6asneHne DNS-cepBepa

[na nobasnenns DNS-cepgepa:

1. HaxmuTe kHoMKy «[lo6aBUTbL cepBep» — OTKPOETCS MOAANbHOE OKHO
No6aBuTL cepeep

Agpec
192.168.1.25

DU3HMIECKUA MHTepderc

main 192.168.29.45 =

OTmeHa MoareepanThL

B OTKpbIBLIEMCS OKHE YKaXMUTe:
¢ |IP-appec DNS-cepBepa

* Musuueckuiti uUHTepdeiic, 3a kotopbim byaeT 3akpennéH DNS-cepsep

2. Haxmute «lMoaTBEpANTLY

Ynanenue DNS-cepBepa

1. [nsa ynaneHns DNS-cepBepa BbINOAHWUTE OAHO M3 AENCTBUN:
¢ HaxMuTe NpaBoi KHOMKOM MbILWKM MO SYEKe HYXXHOM CTPOKM
¢ YcTaHoBUTE (DNaXOK B HYXXHOM CTpOKe

2. B BbimagatoweM cnucke Boibepute «YaanuTb 3anucb»
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B =
CUCTeMHBI YTUNUTE {8} Nomouk no HacTpoiixe

‘ DNS cepeepbi Ping NTP cepeepbl Iperf

‘ Nlo6asuTL cepsep ‘ | YaanuTs 3anucs

Qronck ) | Komavecreoctpok 10~ | Konowku ¥ 2 OBrHoswTs
Cepmep @uanueckui mnTepdenc
nameserver 192.168.1.25 main
Buipano:1
nameserver 192.1681.26 main
[ ——
Sanucn ¢1no 213 2 sanvicedt n

3. B OTKpbIBLWWEMCA MOAA/IbHOM OKHE Ha>XMUTe «HOATBEPAMTI:»

VYaanuTe Ha NOKaNLHOM KOHTpOAAEpe 3anMck: nameserver 192.168.1.25 X

NoxanyicTa, noagTeepauTe AEHUCTBHUE

MoaTeepauTb

‘ OTmeHa
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Ping

YTunuta «Ping» 3anyckaeT npoBepky CETEBOM AOCTYMHOCTM y3na M KadyectBa oTkauka no IP-appecy vwnn FQDN (Fully
Qualified Domain Name). B pesynstate otobpaxatotcs otBeTbl Ha ICMP-3anpocsl, RTT (Round Trip Time) 1 notepu
NaKeToB, YTO MOMoOraeT 6bICTPO N0KaNM30BaTh ceTeBble Npobaembl Mexay CXI v LeneBbIM y310M.

CHucTemHble VYTUNWUTLI

DMNS cepeepbl m NTP cepsepnhl Ipert

Ping test

BeeguTe 3HaueHue Ping

Koraa ncnonb3oBats:
« [poBepwuTb, JOCTYNeH An xocT/wnto3/agpec cnyxool (Hanpumep, NTP/DNS) us nogcetn CX[
e OueHUTb 3aepXKKy A0 y3na U CTabunbHOCTb KaHana
e Wcknoumtb 6asoBble L2/L3-npobnembl nepen yrnybnéHHoOM AnarHoCcTMkon (traceroute, iperf)

Mocne BbI30Ba YTUAWTBI NPOMCXOAMT BbIBOA MHGOPMaLMM 0 AOCTYMHOCTM UM HEAOCTYMHOCTM MHTEPECYIOLWErO CETEBOTO
obbekTa:

PING 192.168.29.45 (192.168.29.45) 56(84) bytes of data.

64 bytes from 192.168.29.45: icmp_seq=1 ttl=64 time=0.031 ms
64 bytes from 192.168.29.45: icmp_seq=2 ttl=64 time=0.045 ms
64 bytes from 192.168.29.45: icmp_seq=3 ttl=64 time=0.038 ms
64 bytes from 192.168.29.45: icmp_seq=4 ttl=64 time=0.032 ms
--- 192.168.29.45 ping statistics ---

4 packets transmitted, 4 received, 07 packet loss, time 3101ms
rtt min/avg/max/mdev = 0.031/0.036/0.045/0.005 ms

NHTepnpeTauus pesynbraTos:
* Y3en poctyneH — notepu 0%, ctabunbHbit RTT, 6a30Bas CBA3HOCTb NOATBEPXKAEHA
¢ YacTuyHble noTepu — TanMmayTbl M pocT RTT, BO3MOXHa neperpyska kaHana unu ounstpauus ICMP

« OTBeTbl OTCYTCTBYIOT — MnpoBepbTe MapwpyT, npasuna ACL/mMexceteBoro 3kpaHa u ICMP nonuTuky Ha uenesom
y3ne
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Traceroute

YTunuta «Traceroute» oToOpaXkaeT MapLIpyT NakeToB Ao uenesoro y3na no IP-aapecy nnv FODN. Pesynbtat nomoraet
onpefenuTb Y4acToK CeTU, Ha KOTOPOM MOSIBNSKOTCS 33a4ePXKU UK MOTEPU.

CucTemHble YTHUANTDI

DNS cepBephbl m NTP cepeepnhi Ipert

Ping test

BeeguTe sHaueHMe Ping

Korpa ncnonb3oBaTb:

 Ping Bo3BpaLLaeT OTBET HECTAOWNIBHO — TpebyeTcs HalTK NPOBIEMHbIIA CErMEHT UMW MEPErPYKEHHbI MapLLpyTH-
3aTop

» Ping He BO3BpaLLaeT OTBET — TpebYyeTCs ONpenenTb, Ha KaKOM yYacTKe TpaduK TepseTcs unmn GunsTpyeTcs

Mocne ycnewHoro Bbi30Ba YTUAUTBI MPOUCXOAMT BbIBOL MHGOPMaLMM O MapLlipyTe NPOXOXAEHUS MAKETOB K LieSIeBOMY
y31y B CETU:

traceroute to 192.168.29.45 (192.168.29.45), 30 hops max, 60 byte packets
1 ENGINE-1 (192.168.29.45) 0.014 ms 0.003 ms 0.002 ms

Ec/iM MaplupyT 4O LENEeBoro ysna HeBO3MOXHO MOCTPOMTb, TO MPU BbIBOAE MaplipyTa 6yayT oTo6paxaTbCa NpU3HaKu
OLMBOK MM HEMONHBIX AAHHbIX:

traceroute to 192.168.2.45 (192.168.2.45), 30 hops max, 60 byte packets

~N O Ok WwN -
¥ ¥ ¥ ¥ X %
* X X X ¥ *
* ¥ ¥ X X *
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]
NTP-cepBepbi

Ha Bknagke «NTP-cepBepbl» oTtobpaxatorcs NTP-uctouHmku, ¢ kotopsiMu cuHxpoHusmpyetcs ENGINE-0. Hactpoiiku
NTP-cepBepa MOXHO BbINONHATb TONbKO ¢ KOHTponnepa ENGINE-0. ENGINE-1 no yMonuaHuio CUHXpPOHU3UPYETCS C
ENGINE-0 1 He TpebyeT OTAeNbHOM HACTPOMKM.

CucTemHble YTUAUTBI

DNS cepsepbl Ping NTP cepeepni Iperf

[loBagwTs cepaep

ey .
\FH, Nomows no acTpoitke

) | Konnuecteoctpok10~ | Konowkw ~ < O6HoBMTL

Cepaep

Cepeep ntpb.ntp-servers.net

A\ BuumaHnue

o Cagur BpemMenun Mexay CX[l M KOHTponsiepaMu AOMEHA CBbIWE 5 MUHYT (3HAUYEeHME MO YMOYaHUIO B LOMEHE)
MOXXET MPUBECTU K HeAOCTYNHOCTU SMB-pecypcoB /19 LOMEHHbIX YY4ETHbBIX 3anucen

» PabotocnocobHocTb dyHKUMoHana CX[ npu yctaHoBke Aatbl nocne 2050 r. He TeCTMPOBanach U B HacTosLLee
BpPEMS He rapaHTupyeTcs

© MNpumeuanne

Bceraa BkouaiiTe cMHXpoHu3aumio BpemeHu ans CXI, ¢ HapéxHbiM NTP-cepeepoM, ocobeHHo npu paboTte ¢ Active
Directory

Do6asnenue NTP-cepBepa

[na pobaeneHns NTP-cepBepa BbinonHuTe Cefyolwme AencTeus:

1. HaxmuTe kHonKy «[06aBUTb cepBep» — OTKPOETCS MOLA/IbHOE OKHO

JobarneHue cepeepa X
Twun Aapec
Cepeep v ntpb.ntp-servers.net

OTmeHa MogreepanTe

B oTkpbiBLWEMCS OKHE BbibepuTe:
e Tun
* Appec cepBepa (IP-agpec unu FQDN)

2. Haxmure «lMopTBEpANTDY
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© MNpumeuanne

» [pu BBoae FODN ybegutech, uto nmsa paspeluaetcs DNS-cepeepom

 [1n9 npoBepKu BbINONHUTE KOMAHAY ping No yKa3aHHOMY UMEHU
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Iperf

Bknagka «lperf» npenHa3HayeHa Ans nNpoBepKM NPOMYCKHOM cnocobHocTn cetn mexay CXI, 1 xocToM, rae 3anyueH
cepgep lperf3. Tect nomoraeT BbISIBNATb Y3KMe MecTa Ha yyactke CXJ — koMMymamop — Mapupymu3amop — uyenegol
xocm

CucTemHbie YTHUAWUTBI

DNS cepBepbil Ping NTP cepeephl |

Iperf

BeeawTe IP uHTEpdEica BeeauTe IP-agpec cepeepa

192.168.29.44 192.168.101.215

Korga ucnonb3oBatsb:
. ,ﬂ,VIaFHOCTMpOBaTb, CBA3aHO I CHUXEHME CKOPOCTH C MapaMeTpaMmn NpuUnoxeHuna nmbo ¢ XapaKTepUCTUKaMu CeTun

« [poBepwuTb, uTo CeTb obecneymBaeT TpebyeMyto nonocy Ansg paboymx Harpy3ok (pennukaums, pesepsHoe Konupo-
BaHMWe, 6a3sbl AAHHbIX)

» CpaBHWUTb MPOMYCKHYI CNOCOBHOCTb NO Pa3HbIM MHTEpPdECcaM UM MapLIpyTam
[lns npoBepKM CKOPOCTH CETEBOIO B3aMMOLENCTBMS HEOOXOAMMO BbINOMHUTL CIEAYIOLLME AEACTBUS:
1. B none «Beepute IP untepderica» ykaxute IP-agpec CX[
2. B none «Beepute IP-appec cepBepa» ykaxute |P-agpec xocta cepsepa Iperf3
3. Haxmute «Bkn. KnMeHT» — B OKHe 0TOBpa3nTCs CKOPOCTb CETEBOMO B3aMMOLENCTBUS

Mocne BbI30Ba YTUAUTLI MPOUCXOAMT BbIBOA MHGOPMaLMK O CKOPOCTU CETEBOTO B3aMMOAENCTBUS

Connecting to host 192.168.2.75, port 5201
[5] local 192.168.11.22 port 41163 connected to 192.168.2.75 port 5201
[ID] Interval Transfer Bitrate Retr Cwnd

[5] 0.00-1.00 sec 115 MBytes 963 Mbits/sec 4 265 KBytes
[5] 1.00-2.00 sec 113 MBytes 947 Mbits/sec 6 291 KBytes
[5] 2.00-3.00 sec 113 MBytes 946 Mbits/sec 2 281 KBytes
[5] 3.00-4.00 sec 113 MBytes 947 Mbits/sec 5 254 KBytes
[5] 4.00-5.00 sec 113 MBytes 946 Mbits/sec 4 251 KBytes
[5] 5.00-6.00 sec 112 MBytes 939 Mbits/sec 2 302 KBytes
[5] 6.00-7.00 sec 113 MBytes 947 Mbits/sec 50 235 KBytes
[5] 7.00-8.00 sec 113 MBytes 946 Mbits/sec 51 275 KBytes
[5] 8.00-9.00 sec 112 MBytes 938 Mbits/sec 3 257 KBytes
[5] 9.00-10.00 sec 113 MBytes 946 Mbits/sec 3 312 KBytes

[ID] Interval Transfer Bitrate Retr
[5] 0.00-10.00 sec 1.10 GBytes 947 Mbits/sec 130 sender

(nponomkaeTcs Ha cneayloLlein CTpaHuLLe)
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(NpoBoMKEHME C NMpeablAyLWER CTPaHULbI)
[5] 0.00-10.04 sec 1.10 GBytes 941 Mbits/sec receiver
iperf Done.

CepBuc

HaBuraums: «Yuopasmerue» >> «CepBuc»

Monpa3spen «CepBuUc» NpeaHasHaYyeH Ans ynpasnexnus ceperucamMu CX[, MOHUTOPUHIOM OLIMBOK U MOYTOBLIMU YBEAOM-
NEHUAMM.

CepBucbl CXII - 3TO BHYTPEHHUE M CUCTEMHbIE CNYXObI, 0becneynBatowme GyHkunoHmposanme CXI, Bkntoyas pabo-
Ty NPOTOKO/IOB AOCTYNa, CETEBOrO YNpaBNeHUS, MOHUTOPUHIA COCTOSIHUS KOMMOHEHTOB, K/IACTEPHOMO B3aMMOAENCTBUS,
pennukaumum, 06paboTkM COBbITUI M OTNPABKMU YBEAOMIIEHUA.

B paHHOM noapaspene agMUHUCTPATOP MOXET MPOCMAaTPMBaTh COCTOSIHME CEPBUCOB, BbIMOMHSATL LOCTYMNHbIE OnepaLmm
ynpaBieHus, HacTpanBaTb NapaMeTpbl MOHUTOPUHIA U U3MEHATb NMapaMeTpbl MOYTOBbIX yBeaoMaeHui. Kpome Toro, B
nogpasaene AOCTyNHbl GOPMUPOBAHUE U BbIFPY3Ka apXMBOB N10roB, HacTporika ceparucoB SNMP 1 SNMP Trap, Bbirpyska
MIB-daiinoB, n3aMeHeHWe 4acToTbl ONpOCa CEPBUCOB MOHUTOPUHIA OWKBOK 1 HacTpoika SMTP-napameTpoB ans oTnpas-
KU MOYTOBbIX YBEAOMIIEHUIA.
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YnpasneHue cepsucamm

Bknanka «CepBMUC» COQEPXUT YETbIPE FPYNMbl CEPBUCOB:
« Cepsucbl Engine
¢ CucrteMHble cepBUCHI
¢ MoHUTOPUHT OWKN60K
 lNouToBble yBegoMneHus

B kaxpgo#i rpynne agMUHUCTPATOP MOXET BKJTHOUATb, BbIK/IOYATb M Nepe3anyckaTtb BbiGpaHHbIi CEpBUC.

BbiknoueHue

1. YTo6bI OCTAaHOBUTBL PabOTy CEPBMCA, BbINOHUTE OQHO U3 AEWCTBUN:
¢ HaxXMuTe NpaBoi KHOMKOM MbILWK MO SYeiKe HYXXHOM CTPOKM
* YcTaHOBUTE YEKOOKC B HYXXHOW CTPOKE

2. B BbimagatoweM cnucke Boibepute «BbIKNKOYUTBY

Mz =
Cepeuc ([, Nomouwe no HacTpoiike
‘ Cepeucel Engine CucTemHble cepBUch MoHuTOpUHI oWKBoK MouToBLIE yBEAOMNEHUA |
| % Burpyaurs ace norw | | & Buirpyanme cucremisie norn O Buwmours | | O Nepesanyerums |

- N
(& ) | Komuuectsoctpok10v | Konowku v < 06HOBUTL

B Hassanuecepauca g Cocroanue cepauca
MOHUTOpHHF KnacTepa
MOKUTOPHHT OWHBOK

MOHUTOPHHI NPOMIBOAUTENBHOCTH v
MOHUTOPUHF NPOH3BOAUTELHOCTH (Grafana) Bistigonn: | x
MOHUTOPHHI COCTORHNA AMCKOBbIX rpynn DDP O Brnouuts
MOKUTOHHT COCTORHMA AUCKOBLIX rpynn DDP2 O Bukniouuts v
MokuTOpUHF CoCTORKIA AUCKoBsIX rpynn RDG O Nepesanyctuts v

MonuTopuHr Ethernet

MonuTopurr Fibre Channel

Cepaep MHTepKoHHeKT

Januon ¢ 1o 10 uz 23 3annceit (1] » =

3. B oTkpbiBliEMCS OkHe HaxMuTe «loaTBepanTb»

OcTaHoBHKA cepBUCa X

MNoxanyicTa, noaTBEpaAMTE AEUCTBME

OTmenHa NMNoaTeepaMThL

A\ BHumaHue

Ecnu cepBuc octaHoBneH, YacTb yHKUMI CXI, MOXET BbITb HEAOCTYNHA
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Mepesanyck

1. Yto6bl Nepe3anycTUTb CEPBUC, BbIMOIIHUTE OLHO M3 AENCTBUIA;
e HaxmuTe npaBoi KHOMKOM MbILIKN MO SYErKe HYXXHOM CTPOKM
e YCTaHOBUTE 4EKOOKC B HY>KHOWM CTpOKe

2. B Bbinagatowwem cnucke BoibepuTte «Mepesarpysutbs

ma =
Cepsuc (B8 Nomows no HacTporike
‘ Cepaucol Engine CucTemHble cepBuckl MoHnTOopUHr ownbok MouToBble yBegomneHusa ‘
| % Burpysumescenoru | | # Buirpysurs cuctemmsie noru O Bunemouurs | | Nepezanycrume |
T
(a c ) | Koauuectsoctpok10~ | Konowku ~ £ 0BHosHTH
- SIREE )
B Haasauue cepsuca = Cocrosune cepauca
MoHuTopuHr KnacTepa v
MOHHTOPUHT OLIMEGK v
@  MonnTopuHr NpoM3BDANTENEHOCTH v
L] il 2 o Buibpano: 1
MoHnTopuHr npoussoauTensHocTH (Grafana) — x
@ Brmouuts
MOHUTOPHHT COCTORKMA AMCKOBLIX rpynn DDP 3
@ BuikaiounTs
MOHUTOPUHT COCTORKNA AUCKOBBIX rpynn DDP2 v
) MNepezanycnTs
MoHUTOpUH cocTomKIA AUCKOBsIX rpynn RDG v
MoHuTopukr Ethernet v
MonuTopuHr Fibre Channel v
CepBep MHTEPKOHHEKT v

3anmcn ©1n010 u3 23 3anncen ,3 s

3. B OTKPbIBLUEMCA OKHE HaXXMUTE «nOATBepAMTb»

MNepesarpysKa cepBuca X

MNoxanyicTa, noaTeepanTe gencTeMe

OTmeHa MNogrBepauTh

© nNpumeuanue

o (DYHKLMOHAN BbIK/IOYEHUS U Nepe3arpy3ku LOCTYMNeH He AJis BCEX CEPBMCOB

o ECnu gencTBme HemoCTynHO, KHOMKK «BblknounTtb» 1 «lepesanycTutb» HEaKTUBHbI
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BknoueHue

1. YT06bl 3aNyCTUTb BbIKNIOYEHHDI CEPBUC, BbINONHUTE OAHO U3 OEiCTBUNA:
e HaxmuTe npaBoi KHOMKOM MbILIKN MO SYENKe HYXXHOM CTPOKM
¢ YCTaHOBUTE YEKOOKC B HY)KHOWM CTpOKe

2. B Bbinagatowwem cnucke Boibepute «BkaOUUTL»

el =
Cepeuc (i, Nomouls no HacTpoiike
‘ Cepsuchbl Engine CUcTeMHbIe cepBUChl MoHuTOpUHI oWwnBoK MouToBbIE yBRAOMACHNA

| ® Burpyaurs sce noru | | & Buirpyaurs cuctemusie norw | | O Brniowns

Q Mowck | Konuuecteo cTpok 10 ~ | Konowku ¥ | > 0BHoBMTE

B Ha3sanue cepanca *  Cocrontve cepauca
MonuTopuHr kacTepa e
MonuTopuHr ook v
MOHUTOPMHT NPOM3BOAHTRABHOCTH v

MOHUTOPUHT NpoussoavTensHocTy (Grafana) x

BuiGpano:1
MOHHTOPMHT COCTORHMA AMCKOBEIX rpynn DDP v
MOHHTOPHHT COCTORHMA AHCKOBLIX rpynn DDP2 O Bumouuts w
MOHMTOPMHT COCTORHUA ANCKOBSLIX rpynn RDG @ Buikniounts v
MownuTopuHr Ethernet £ NepezanycTute v
MouuTopunr Fibre Channel . v
Cepaep HHTepKOHHEKT v

Januen €1 n010 ma 23 3anucei /3 s

3. B oTkpbiBlIEMCS OKHE HaxMuTe «MoATBEpAUTL

3anyck cepBuca X

MNoxanyncra, noaTeEepaAMTE AEHUCTBHUE

OTmeHa NoaTBEepaAUTL
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CepBucbl ENGINE
Bknaaka «Cepeucbl Engine» npegHazHayeHa s npocMoTpa U ynpaBneHus BHYTPEHHUMM CepBMCAMU, 06ecneynBatoLLm-

MU DYHKUMOHMpoBaHue CXI.

T
Cepeuc i)

\tl; Nomouys no HacTpoiike
| Cepeucel Engine CucTemHble cepBuch MOHUTOPUHI OLWWBOK MouToBble yeeaoMAeHUA

&

Bhirpy2nTs BCE NOTW # BuirpyauTe cuCTEMHbIR NOTHM

)| Konuuectso crpok 10 v | Konomku v &+ O6HOBUTL

Hassawve cepanca Cocronnme cepanca

Cepsep uHTepHOHHeKT v

MOHHTOPUHT OWMBOK v

TOPMHI COCTORRNA AMCKOBBIX rpynn RDG v
Cepsuc asTozamens ROG v

TOPMHI CacTORNNA AMCKoBEIX rpynn DDP v
Cepeuc agTozamens DOP v

TOPMHI CacTaRNNA AMCKOBEIX rpynn DDP2 v
Cepsyc asTosamens DDP2
Ceps#c NouTORAIX ONOSEWEHI v

MonuTopurr Fibre Channel v

Sanven e 1070 s 23 sarwced /3
Monga Tabnuupbl:
» CocTosHue cepBuca — TeKyLLEE COCTOSIHWE CepBMCa:
- 3anyueH
- OcTaHoBneH
» HasBaHue cepBuca — MM cepBMCa, YNPaBAsSOWEro 06beKTOM MM PYHKLMOHANOM KOHTPOiepa

ﬂ.OCTyI'leI cepsucChbl, KOTOpble 0T06pa)KaPOT cnegyrouine Kateropuu:

KaTeropus CepBuchbl
Cetb MonuTtopumHr Fibre Channel; MonuTopuHr Ethernet; CepBuc knactepa no cetu
XpaHunuiue MOHUTOPMHT cocTosHMS AnckoBbix rpynn RDG; Cepsuc aBTo3aMeHbl RDG; MOHMTOPUHE COCTOSHMS

Aaunckosbix rpynn DDP; Cepeuc aBTo3ameHbl DDP; MOHUTOPUHTI cOCTOsIHMS AMcKoBbIX rpynn DDP2;
Cepsuc aBTo3ameHbl DDP2; CepBuc knacrepa no gMckam
Knactepusaumss ~ MOHWUTOPUHT KnacTepa

Pennunkaums Cepsuc nokanbHoM pennaunkaumm RDG; Cepuc nokanbHoi pennvkauumn DDP; CepBuc MeTpokna-
7 aBapunHoe cTepa

BOCCTAHOB/IEHME

Cobbitnsa 1 ono-  Cepuc obpabotkm cobbituii; CepBuc nepexsata cobbituii; CepBuc xpaHeHnus cobbituit; Cepeuc
BELLEHMS yAANEHHOM oTnpaBku noros; CepBMC NOYTOBbIX OMOBELLEHMI

lNpoussogm- MOHWUTOPUHI NPOU3BOAUTENBHOCTU; MOHUTOPUHT Npou3BoanTenbHocTU (Grafana)

TENbHOCTb

NHdpacTpykTy- CepBep UHTEPKOHHEKT; MOHUTOPUHT OWNBOK

pa
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®MopmupoBaHue 10roB

MNonb3oBaTtenb MoxeT BbIFPy3uUTb BCE 1IOTU (I'IOJ'IHbIVI Nior, BK/1lO4asa BCeE KOHdJMpraLI,MOHHbIe d)aﬁflbl, a TaKXXe 3Ha4yeHud
SAS—KOMI’IOHGHTOB) MNN BbIFPY3UTb TOJIbKO CUCTEMHDbIE JIOMU MO HaXXaTW0 Ha COOTBETCTBYHOLLME KHOMKHU

Y106bl BIFPY3UTH NIOTK:

1. HaxmuTe Ha COOTBETCTBYHLYI KHOMKY U 00XOUTECb 3arpy3kM — OTKPOETCA MOAA/IbHOE OKHO

Bbirpy3uTh BCe nNoru X

Dain chopMUpOoBaH YCNEeLWwHo.

ENGINE-0_full_20_11_2025_13_03_26.zip

2. B okHe hOpMMPOBaAHMS NOTOB HAXMUTE:
» «CdopmupoBaTb» — YTOObI CO3AaThb (MM NEpeco3naTb) apXMB JIOrOB

¢ «Cka4atb» — 4T0ObI 3arpy3nTb apxmB B popmaTe .zip

© Npumeuanne

ApXVIB JI0roB 3alWMLEH NaponeMm, ero NpeaocTaBiseT TEXHMYECKas nogaepXKa no 3anpocy

CucTeMHble cepBUCHI

Ha Bknagke «CucTeMHble CepBUChI» 0TOBPaXKatoTCs CEpBUChI MPOTOKO/OB A0CTYNa, ceTeBoro ynpasneHuns CXI v ux co-
CTOSIHME.

ot .
Cepenc |, Nomows no HacTpolike

Cepeucel Engine CucTemHble cepBrchl MoHnTopKrHr owmrbok MouTtoBsbie ysegoMneHna

2 Hacrpoiiku SNMP Trap | | €8 Hactpoiku SNMP | | & Burpyauts MIB

) | Konuuecteoctpok25v | Konowku v < OBHoBMTE

Haamawwe cepanca CocToaume
Cepauc SMB v
Cepauc noagepxu umaH netbios v
CepBic CUHXPORUSALIMN BpeMeHM v
Cepauc NFS v
Cepsuc SNMP x
Cepauc NSCD x

Cepauc SNMP Trap v

3anucu c1no 7 wa 7 sanuceit (&)

Monga Tabnuubi:
» CocTosiHue cepBUCa — BO3MOXHbIE 3HAYEHMS COCTOAHUS:
- 3anyueH
- OcraHoBneH

¢ HasBaHue cepsuca — nUMAa CcepeBuUCa, ynpaenarwLiero 06bEeKTOM Mn d)yHKLI,MOHaﬂOM KOHTpoOnepa
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LocTynHbl cnepytolmne cepBuUCh:

KaTeropus Cepaucol

HDoctyn k ¢an- Cepsuc SMB; Cepeuc NFS

nam

Cetb 1 ynpaBne- Cnyxba umén NetBIOS; Cepsuc cuHxpoHunsaumm spemenmn; Cepenc SNMP; Cepsuc SNMP Trap;
Hue Cepsuc NSCD

Hacrtpoiika SNMP Trap

Cepsuc SNMP Trap otnpasnsieT ysegomnenus (traps) us CX[l Bo BHewWHOW cucteMy MoHuTopuHra (SNMP-MeHenxep)
npv BO3HUKHOBEHMM CODObITMI B BbIBpaHHbIX nogcucteMax. CobbITMamMmn MoryT BbITb OLIMOKM, NpeaynpexxaeHns U aBapum
(HanpuMep, U3MEHEHMS COCTOSAHUS KOMMOHEHTOB MU CEPBUCOB)

Y0661 HacTpouTb ceperc SNMP Trap:

1. Haxmute «Hactpoitku SNMP Trap» - oTKpoeTcs cTpaHMLa HacTpOKM
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HacTtpouku SNMP Trap

& BuIKNHO4YUTE

IP-agpec unn gomMmeH HAaZHaA4YEeHUA *

| 192168.29.34 |

] 03y

NepuogwuyHocTs 3anpocalcer) *

E

| ] Pennurauma

O Cencopel

(] TapreTsl

(] Knactep

O Auckogsie rpynnel
O] Aunckwm

[J Fibre Channel

D CUcTemMHaA NamaTe

NoaTeepauTh

B OTKpbIBLIEMCS OKHE YKaXuTe:
* IP-appec unu pomeH HasHaueHua SNMP -MeHefkepa, KOTOPbIN NPUHMMAET Tpanbl

* MepuoanuyHOCTb 3anpoca (ceK) — MHTepBaN B CEKYHAAX, C KOTOPbIM cucTeMa hOpMUpPYET U OTNPaBASET Nepu-
ofMYeckue trap-yBeaoMNIEHHS

o Cratyc cnyx6bl SNMP Trap — BK/IOYAET MM BbIKIOYAET OTNPABKY trap-yBeAOMAEHUN

2. OTMeTbTe CEpBUCHI ANS OTNPaBKK
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Hacrpowuku SNMP Trap

BeiknounuTh

IP-agpec unu goMmeH HazHAYEHUA *

| 192.168.29.34

MepuoguuHocTL 3anpocalcex) *

E

3. ns coxpaHeHus HacTpoek HaxmuTe «MoaTBepAUTLY

J 03y

Pennuxauma

O Cencopsl

TapreTsl

O Knacrtep

O Auckossie rpynns
O Amcru

O Fibre Channel

I:' CucTemHan namaTe

NoaTeEepaMThL

© Npumeuanne

Mpy NOBTOPHOM OTKPBLITUM OKHA HACTPOEK OTODPAXATC COXpaHEHHbIe NapameTpbl cepeuca SNMP Trap

CepBuc
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Hactpoiika SNMP

[insa HacTpoliku cepBuca SNMP:

1. HaxmuTte kHonky «Hactpoitku SNMP» — 0TKpoeTcs CTpaHuua HaCTPOMKM

HacTponku SNMP

Mogpep:xa SNMPv3 * Mopgaep:xxa SNMPv1, SNMPv2 *

| Brnwodeno ~ | | Brnwodeno ~ |
WMmAa nonszoBaTenA CoobwecTeo *

| user] | | LUSers |

[nA cMmeHbl NONbLI0EATENA EEEQUTE
naponks

| BeeguTte naponk © |

NogreepauTe naponk

| BeeguTte naponk L |

lNoaTeEepaUTh

B OTKpbIBLIEMCS OKHE YKaXXUTE:

* MNMoppepxxka SNMPv1, SNMPv2 - ncnonb3yite g1 COBMECTUMOCTM C CMCTEMAMM, paboTaroLwmMmMm no coobue-
cTBaM

* Moppepxka SNMPv3 - ncnonb3yiite npu TpeboBaHuax ayTeHTUDMKALMK U WIMPOBaHUS
¢ NMsa nonb3oBartens - yuétHag 3anucb ans SNMPv3
e CoobwwecTBo — MaeHTUHMKATOP, NCMONb3YEMbIN MPK 3aNpocax OT KIMEHTA M/MNK OTNPaBKe YBELOM/IEHUN

¢ [lns cMeHbl Noib30oBaTeNs BBeAUTe Naposib — naponb SNMPv3 ang onepauum CMeHbl Nofb3oBaTens uim 0b-
HOBNEHUS ero NnapaMeTpoB

¢ MopTBepauTe naponb — NOBTOPHLIN BBOA naponst SNMPv3 npu nsmeHeHun nunm co3naHum Nonb3oBaTtens

2. [Ina coxpaHeHns HacTpoek HaxmuTe «MoaTBEpAUTLY

© MNpumeuanne

Mp1 NOBTOPHOM OTKPLITUM MOAANLHOMO OKHA 0TOGPAXKAtOTC COXpaHEHHbIe napameTpbl cepeuca SNMP
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Bbirpyska MIB

[ins Bbirpy3ku apxuBa ¢ MIB-daiinamu:

1. HaxmuTe Ha kHOMKy «Bbirpysutb MIB» - oTkpoeTcs MoganbHoe OKHO

Beirpysute MIB X

Apxue c MIB dairnamm

‘ JakpeITh ‘

2. Haxmunte «CkauyaTb», HAYUHETCS CKauMBaHWe apxmBa B dopmaTte .zip, NpU OTKPbITUM KOTOPOro OTOBpaxaroTcs

MIB-dannbl

Winan : Tun CaxaTeiit pasmep 3awmTa na.. Pasmep Coatune Jlata usmeHeHna
D AERO-DDP-MIB Paiin 1KE Her 2KB 80% 19.06.2024 11:31
D AERODISK-MIB Daiin 1KEB Her 5KB 83% 19.06.2024 11:31
D AERO-DISKS-MIB Paiin 1KE Her 2KB T6% 21.06.2024 9:2

D AERO-DLUN-MIB Daiin TKEB Her 2KB 80% 19.06.2024 11:31
D AERO-ERRORS-MIB Daiin 1KE Her 3IKEB 86% 19.06.2024 11:31
D AERO-ETHERNET-MIB Daiin 1KEB Her 2Kb 82% 19.06.2024 11:31
D AERO-FC-MIB Paiin 1KE Her 2KB T9% 19.06.2024 11:31
D AERO-IPMI-MIB Daiin 1KB Her 2KB 74% 02.07.2024 12:12
D AERO-NFS-MIB Paiin 1KE Her 2KB T78% 19.06.2024 11:31
D AERO-RDG-MIB Daiin 1KB Her 3KB 83% 19.06.2024 11:31
D AERO-RLUN-MIB Paiin 1KE Her 2KB 80% 19.06.2024 11:31
D AERO-5MB-MIB Daiin 1KB Her 2KB 81% 19.06.2024 11:31

MoHuTOpUHr owKn60K

Ha Bknagke B TabnnMyHOM Buae npencraBieHa VIHd}OpMaLI,VIFI 060 BCex cepBnCax MOHMUTOPUHIa U UX MapaMeTpax.

e
Cepeuc (B, Nomouts na HacTpoiike

Cepeucel Engine CucTeMHble CepBrChl MOHUTOPUHI OWKHBOK Mo4ToBbLIE YBEAOMNEHMA

( CK :I | Konuuecteo ctpok 10 v | Konowku v > OBHOEMTE

[J  Haasanuwve cepsuca Yacrora onpoca (cex) Cocrosnme

Knactep 10 v

A1cKoBbIe rpynnkl 10 v

Owickn 10 v

Fibre Channel 10 v

Cucremuan namaTs 10 v

o3y 10 v

Pennuxauusa 10 v

SAS MOHUTOPHHE 10 v

CeHcophl 10 X

Tapretst 10 v
3anucn ¢ 1m0 10 vz 10 zanuceii "

Mons Tabnuubl:

« CocTtosiHue cepBuca — BO3MOXHble 3Ha4YeHUSA COCTOAHUA:
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- 3anyueH
- OcraHoBneH
¢ Yacrorta onpoca (cek) — yactota onpoca cepsuca
+ HasBaHue cepBuca — MMs cepBMCA, YNPaBASIOWEr0 06bEKTOM MM PYHKLMOHANOM KOHTPOIEpa

LocTynHbl cnepytolme cepBuch:

Kateropus Cepaucel

MOHUTOPUHI XpaHUIMLLA Ouckosble rpynnbl; Auckn; Tapretol; Fibre Channel
MonuTopuHr nnatdopmbl CXO  Knactep; Pennukaums; CeHcopbl; O3Y; CucteMHas namatb; SAS —MOHUTOPUHT

© Mpumeuanne

e B MOHWUTOpUHI SAS-KOMNOHEHTOB BXOAST OCHOBHble 3/ieMeHTbl SAS—cuctembl: KoHTponnep SAS-apantepa
(HBA), pa3BseTBuTenb, KaHan CBA3W, KOHTPOANEP YNPaBNeHUS YCTPOMCTBAMM NONKKU (BEHTUNSTOPLI U CBETOOM-
ofAbl)

o MOHUTOPUHT OTCNEXMBAET COCTOSIHUE COEAMHEHMUM, KONMMYECTBO aKTMBHbIX KaHanoB, paboTy aaanTepoB M Ha-
KOTM/eHHble OWMOBKM Nepesayn faHHbIX (HapyLeHUs B MOTOKE AAaHHbIX, MOTEPU CMHXPOHM3aLMK, CBoM Npu co-
r71aCOBaHUM CKOPOCTM). ITU MOKA3aTENU MO3BONSIOT 3apaHee 0OHAPYXKUBATb M YCTPaHSATb NOTEHLMANbHbIE HEWC-
npaBHOCTM

1. YT06bI YCTAHOBUTBL YACTOTY ONPOCA, BbINOJHUTE OAHO M3 AENCTBUN:
e HaxmuTe NpaBoi KHOMKOM MbILIKU MO SYEnKe HYXXHOM CTPOKM
¢ YCTaHOBUTE YEKOOKC B HY>KHOWM CTpOKe

2. B BbimagatoweM cnucke Boibepute «YcTaHOBUTb YacTOTy onpoca»

5] .
Cepsuc (8, Momols o HacTpoiike

| Cepsucsl Engine CuCTeMHbie cepBnch MOHUTOPUHF OWMBOK MouToBbIE YBEAOMARHMA

® Beixniounts | | ¥ Veranosute yactory onpoca

) | Koawuectsoctpok10v | KonoHku v 3 06HoBUTL

B Hassanve cepanca Yacrora anpoca (cex) Cocrosanue

Knacrep 10 v

Buibpano: 1
Luckossie rpynnst 10 v

Avickn 10 v

ibre Channel O Bukniounts 10 -
CUCTeMHaR NaMATL W} YcTaHoBKTE YacToTy Onpoca 0 v
o3y 10 -
Pennukalun 10 v
CeHcopel 10 v

Taprers 10 v

3anucm ¢ 1 no 9 uz 9 zanucen /1

3. B OTKpbIBLLEMCS OKHE YKAXXMTE 3Ha4YeHue 4acToTbl onpoca B cekyHaax (ot 5 no 300)

4. Haxmute «MoaTBepanTb»
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|

VcTaHOBKa YacToThl onpoca cepeMCa X

YacrtoTa onpoca (cek.) B guanaszoxe ot 5 go 300

Beegute

lMNoaTeepauTh

‘ OTtmeHa

MouToBble yBepomaeHUs

HacTpoiika ornoBeLLeHMt BbINONHAETCS A1 KOHTPOS COCTOSIHUSI CUCTEMbI AAMUHUCTPATOPOM, @ TAKXKe A1 KOPPEKTHOM
paboTbl GYHKLMM aBTONOALEPXKKM. [10 yMONYaHUIO B CUCTEME YKe 3aBefeH BHewHui SMTP cepeep ans otnpaBku ono-
BELLEHMI Ha aBTONOAAEPKKY, HO CaMa PacCbiiika He akTMBMPOBaHa.

© Npumeuanne

HaCTpOﬁKy ONoBeLLEHUM HeO6X0,lJ,VIMO BbINOJIHATb Ha KaXXA0M KOHTpoepe

Ha Bknagke nonb3osatento npencrasneHa VIHq)OpMaLI,l/Iﬂ O NOYTOBbIX YBEAOMJIEHUAX.

ol
Cepauc |88, Nomous no HacTpoiike
Cepeucol Engine CUCTeMHbIE CEPBUCHI MOHUTOPUHT OWKMBOK lMo4ToBEIE YBEAOMAGHUA |
MouToBeie yBEeAOMNEeHUA
SR |
4 P Konuuectso ctpok 10~ | KonoHku < O6HoBUTL
[0  W¥maXocra Nopr Ompasurens Monb3osatens Mapone. 3awndposakKoe coemHenne Cratyc Koutponnep
mx.maxiplace.ru 25 symon@maxiplace.ru symon@maxiplace.ru suaonn % x ENGINE-0
mxmaxiplace.ru 25 symon@maniplace.ru symon@maxiplace.ru e : % X ENGINE-1
3anucm c 1 no 2 u3 2 3anncen ra
Pacceinka
No6asuTs paccuinky
F ST 1
1§ ) | Konuuecteo cTpok 10 v | KonoHku ¥ < OBHOBWTL
[0  nourossie agpeca Tun coobuenma KoHTponnep
OwnBKM KnacTepa: BEIKMOUUTE
OwNBKI ANCKOBL rPyNN: BIKAKUNTE
Ownbkm anckos: BeiknounTe
OwuBku Fibre Channel: BeikniouuTs
zaShuzt@hook2ad.com Owmbkm cUCTEMHOR NamaTK: BelkaouMTs ENGINE-0, ENGINE-1

OwuBki RAM: BeIKNKMUTE
OwnBKI pennukaLmm: BuiKmouuTs
OwnBKM cencopos: BeiknounTs

Own6ky TapreTos: OAHOKpaTHO

Monga Tabnuubl:
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Cron6e, Onucaxue

Nms xocTa appec SMTP-cepBepa, Yepes KoTopblli ByayT OTNPABASTLCS COOOLLEHMS

Mopt MopT, Ha KOTOpbIX ByayT OTNPaBAATLCS COOOLLEHUS

Otnpasutens MOYTOBbIN ALUMK, OT UMEHU KOTOPOro OyayT OTNpaBAsaTbCS COO6LEHMS

MNMonb3oBatenb nma ot kotoporo CX/[, aBTopusyetca Ha SMTP-cepBepe ans oTnpaBKM CO0BLWEHNU
Maponb naponb nonb3oBaTens, asTopusyowerocs Ha SMTP-cepeepe

3awmndpoBaHHOe  CO- OTMpaBKa MOYTOBbIX COODOLWEHMIA C MCMONb30BaHMEM WMGHPOBAHHOIO KaHana CBA3M
eAMHeHue (3anyweH nnu OctaHoBnEH)

Cratyc TeKylllee COCTOsIHME CNyXbbl paccblkM Ha BbIDpaHHOM KOHTponnepe (3anyweH unu Ocra-

KoHTponnep

HOBJIEH)

MMsl KOHTPOJIIEPA, C KOTOPOrO OTMPABAEHO MUCbMO

1. MNouToBOE YBELOMEHNE MOXKHO OTPEAAKTUPOBATD, A/ 3TOTO BbINOJHUTE OAHO U3 AENCTBUIA:

¢ HaxMuTe NpaBoi KHOMKOM MbILWK MO S4EKe HYXXHOM CTPOKM

* YcTaHOBUTE YEKOOKC B HYXXHOW CTPOKE

2. B BbimagatoweM cnucke Boibepute «PepakTupoBaTb»

Cepeuc

‘ Cepeucol Engine CucTemHble cepBrChl MoOHUTOpHHI OLWKMBOK MouToBbie yeeaomMneHUA |

MouTossie yaepomnenmn

PegaxTupoears

B vmaxocra Mopt OrnpasuTent MNonb3omatens Napons,

mx.maxiplace.ru 1 pnemaxiplace.ru symonemaxiplace.ru
P Buibpano: 1 Y L

mx.maxiplace.ru T onemaxiplaceru symon@maxiplace.ru
PepakTuposats

3anucu ¢ 1no 2 w3 2 3anucein /1

)| Konuuecteo ctpok 10~ |

3awmdposaHHoe coeauHenmue Crarye

3. OTKpoeTcs MoganbHOe OKHO, OTpeaakTupyiTe HeobxoamMmble nona u Haxmute «MoaTBepANTLY

=5 .
3, Nomouwts no HacTpoitke

s

KonoHku ¥ <> OBHoBUTL

KowTponnep
ENGINE-0

ENGINE-1

CepBuc
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PEAHHTHPBBHHHE no4YTOBOro YyEEAOMANEHWA X
Mmna XocTa * NopT *

mx.maxiplace.ru 25
MNonezoBaTens MNapone

symon@Emaxiplace.ru YKaMWTE Naponk o
OTnpaevTens Tun coeguHeHuA *

symon@maxiplace.ru bes wudposaHua ¥

[ OTnpaenATs NPOW3E0AUTEND

XOCT W NOPT A0CTYNHEI, Yy TEHTHQUHALMA NpoAAeHa

lMNogTBEpAMTL

‘ OTmeHa

Paccbinika yBeaoMIeHMit

Ha 3701 BKkNafke nonb3oBaTeNb MOXET ONpeaennTb aapecaToB U COObITMS, MO KOTOPbIM ByAyT MPUXOAUTL NUCHMA.

Mourosbie agpeca
INoBasus pacceinky
Noutoatie agpeca Tun cooBusenun Wurepoan epasarsinanun

. Mpasmnc:1(1u35)

Coxpan Y 3
PaGoraer ua konrponnepax: ENGINE-0, ENGINE-1 ke LTS SEAD L

BaeauTe nouty Lo6asuTs OwnGiky AUCKOBEIX FRyRN OaxokpaTHO v

Own6is Fibre Channel — =

Ownbis knacTepa Boincinn <

OWHGKY CUCTEMHOI! NamATI Beie e

Ownbky Tapreros T— .

OwHGKM AMCKoB Bunoueno .

Ownwbku cencopos Ewennesio .

Ownin RAM [S— M

Mons Tabnuubl:
* MoutoBble agpeca - NOYTOBLIM agpec(a), Ha KOTopble ByAeT OTNpaBAeHa pacchiika

¢ Tun coobLeHns — BO3MOXKHbIE THIMbl COOOLLLEHMN:

OwunbkM AUcKoBbIX rpynn — auckosble rpynnbl RDG u DDP

Own6KM AUCKOB — DU3MYECKME JUCKM

Owwnbku Fibre Channel - noptel Fibre Channel

OWMBKM CEHCOPOB — annapaTHble CEHCOPbI C LWACCK U KOHTPOJIEPOB
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Ownbkm knacrepa - knacrepHoe M0

Own6KMU CUCTEMHOM NaMATH — nepenosHeHne CUCTEMHOIo AMNCKa

Ownbkm TapretoB — iSCSI-TapreTbl

» UnTepBan cpabaTtbiBaHus

[ns no6aBneHns HOBOW PacCbUIKM:

Ownbkn O3Y - nepenonHeHne onepaTMBHOM NAMATU KOHTPONNEPOB

Own6KM peniMKaummn — peninkaunMoHHbIe CBA3M U METPOKNACTEP

1. HaxmuTe kHonKy «[06aBUTb paccbiiKy» — OTKPOETCA GopMa co3aaHus

MouTtoBsie agpeca

NouTossie aspeca

. Mpasno:1(0ua )

PaBoTaer Ha konTpoanepax: ENGINE-0

BeeavTe nouTy

B OTKPbIBLUEMCA OKHE YKaXUTe:

« TouToBbIi aapec — afpec 3NeKTPOHHOM NOYTbI MoayyaTens

Tun coobwenun

OwnGKM aMCKoBLX rpynn

Owwubku Fibre Channel

Owwbku knacTepa

OWwKBKM CUCTEMHOR NAMATY

Owmxm TapreTos

OLMBHY AUCKOB

OwwBku ceHcopos

Owwnbkm RAM

WnTepsan cpaGaTeisanua

BouiknioueHo

Buikmouero

Buikmouero

BeikmoueHo

Buikniouero

Buikmouero

Buikmtouero

BouiknoueHo

No6aenTe pacceinky

VaanuTe

¢ Tunbl cOOGWEHUI — ONS HUX 3343ETCA BPEMEHHOW MHTEpBan. Boibepute 3HauyeHWe B BbiNafalLWLEM CMCKe
«BBeauTe MHTEpBaN»: BbIKNOYUTL/OAHOKPATHO/@XKeaHeBHO. [JoCTynHbI cieayowme TuMbl OWKNBOK:

Own6KM AUCKOBLIX rpynn — auckoBble rpynnbl RDG n DDP
OwWwKO6KKN AUCKOB — PU3NYECKME ONCKU

Owmnb6ku Fibre Channel - noptbl Fibre Channel

OwK6KM CEHCOPOB — annapaTHble CEHCOPbI C WACCK U KOHTPO/IIEPOB

Owubku kKnactepa - knactepHoe 0

Owmnbkn 03Y - nepenonHeHMe onepaTMBHOM NaMSTU KOHTPONNEPOB

OwmnbKM CMCTEMHOM NaMATU — NepenosiHeHNe CUCTEMHOTMO AMCKA

OwnbKH peniuKauun — pennkaumMoHHbIe CBA3M U METPOKNACTEP

Ouwunbku TapretoB - iSCSI-Tapretb

2. Haxmunte «CoxpaHuTb»

CepBuc
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DeicTBUA ¢ paccbinkamm
PepaktupoBaHue

1. [Ins pepakTMpoOBaHUSA PACCbINKK, HAKATMEM MO CTPOKE pPacKpoiTe eé

Mouroesie agpeca

[fo6asuTs pacceiky

Noutossie agpeca Tun coobuenms Vnrepsan cpabaTsisanms

Npasiuno: 1(1uz5)

Ci El V) 3
PasoTaer Ha korTponnepax: ENGINE-0, ENGINE-1 SYPSEIRE ARTAE S aIE T

MNpasuno: 2 (1uz 5)

Coxpal v 3
Pa6otaer Ha konTponnepax: ENGINE-0, ENGINE-1 BTN SE A L

2. M3MeHTMe HeobxoauMble NapameTpbl

Nourossie agpeca

flo6asus pacceinky

NouTonsie anpeca Tun coobuienun WHTepsan cpaGaTeinaHu
Mpagwno: 1 (113 5) Co» Y, 3;
Paoraer Ha KoxTponnepax: ENGINE-0, ENGINE-1 B
E— P Owubkw auckeBLIX rpynn OmHOKpaTHO ¥
= Qwwubkum Fibre Channel BbIKNOUEHO =
OwnbGru knacTepa BbIKNOUEHO >
OwuBKM CHCTEMHOA NaMATA BbIKNIOUEHO e
OwnBKM TapreTos EsxeqHeEHD N
OwnBKM anckos ExxeaHERHD 2
OwnBKM cencopos ExxeaHERHD 2
Owubrn RAM BuIKNIOUEHD X
3. Haxmute «CoxpaHuTb»
[ns Kaxaol paccblikKn CnpaBa AOCTYMHbI 3/1EMEHTbI YNPaBNEHUS:
Mouroesie agpeca
MNourossie anpeca Tun coouens WkTepsan cpaGaTsisanus

Npasunc:1(1135) c Y, n
PaBoTaer Ha konTponnepax: ENGINE-0, ENGINE-1 s e e
Npasunc: 2 (11 5)

c Y 3
Paboraet Ha konTponnepax: ENGINE-0, ENGINE-] SRR iR anve
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 3anycTUTb — OTMPABNSET YBEAOMIEHNE HA YKa3aHHbIA email No TekyWeMy COCTOSIHUIO CUCTEMDI

* puoctaHOBUTL — [OCTYNHA TONLKO AN 3anyLWeHHbIX paccbinok. OCTaHaBAMBaeT aBTOMATUYECKYIO OTMPaBKy (CTa-
TyC MeHsieTcs Ha «[1puoctaHoBneHa). Bo3o6HoBNEHNE BO3MOXHO KHOMKOWM «3anyCcTuTby

e Ypanutb - NOMHOCTLIO yAanaeT pacCbinky 6€e3 BO3MOXHOCTU BOCCTAaHOB/IEHMS

CeHcopbl

MeHto «CeHcopbl» B TabiMYHOM BMAEe 0TOOpaxaeT Gu3nMyeckoe COCTOSHUE KOMMOHEHTOB annapaTHoM niathopMbl TEKY-
LLero KOHTponnepa, Ha KOTOpoM paboTaeT agMUHUCTPATOP.

B Tabnuue npencraBneHbl TpU pasgena:
¢ CucreMHas nHpopmaums
e [laTumnkm

¢ CoctosiHue
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CeHcopel

CocToAHMe yCTporcTea Ha 28.01.26 22:20:32

CucTemHan nHdopmaumna ~
Board Mfg AERODISK
Board Mfg Date Wed 28 Mar 2018 0B
Board Product G1sCcD
Chassis Type Rack Mount Chassis
FRU Device Description Builtin FRU Device (ID 0)
Product Manufacturer AERODISK
Product Version V1.0
hostname EMGINE-O
NaTurkm v
SAS_Temp &1.000 degrees C
Air_Outlet_Temp 31.000 degrees C
5V_SYS 5.000 Volts
3V3_SYS 3.300 Volts
12V_SYS 11.B00 Volts
SV_DUAL 5.000 Volts
3V3_DUAL 3.300 Volts
1W2_DDR_AB 1.200 Volts

Tabnuua napaMeTpoB AATYMKOB M Pa3MEPHOCTU U3MEPSIEMbIX BENUYMH:
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Mapametp 3HaveHune
SAS_Temp degrees C
Air_Outlet Temp  degrees C
5V_SYS Volts
3V3_SYS Volts

12V _SYS Volts
5V_DUAL Volts

3V3 _DUAL Volts
1vV2_DDR_AB Volts
1V2_DDR_CD Volts

1V8 _SYS Volts

1V _SYS Volts
1V05_PCH_ASW Volts
VCCIO_CPU Volts
VCORE_CPUO Volts
1V5_PCH Volts
1V05_PCH Volts
0V92_SYS_SENSE  Volts
SYS_FAN1 RPM
SYS_FAN2 RPM
CPUO_Core_Temp degrees C
PCH_Temp degrees C
CPU Tcontrol degrees C
CPU Tjmax degrees C
VBAT Volts
PowerUnit Presence detected

Air_Inlet_Temp degrees C
PM8055 Temp degrees C

PSU2 Vin Volts
PSU1 Vin Volts
PSU2 Pin Watts
PSU1 Pin Watts
PSU2 Temp degrees C
PSU1 Temp degrees C
PSU2 1IN Amps
PSU1 1IN Amps
CPU Power Watts
Memory_Temp degrees C
CPU Status

Memory Status
Backplane_Temp  degrees C
BBU2 Battery

BBU1 Status

PSU1Status Presence detected
PSU2Status Presence detected
BBU2 Temp

BBU1 Battery

BBU1 Temp degrees C
CPU_FAN1 RPM

SYS FANS RPM

SYS FAN4 RPM

SYS_FAN7 RPM

SYS_FAN6 RPM

SYS _FAN5S RPM

SYS FAN3 RPM

npoao/mKaeTcda Ha cne,u,y+ou.|,el71 CTpaHuue
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Tabnuua 1 - Npofo/mKeHWe C NpeablayLLeit CTpaHMLbI

MapameTtp 3HayeHune
CPU_FAN2 RPM
BBU2 Status

HDDNum

SLOTID

CucTeMHbIN XXypHan

HaBuraums: «Yupasimerue» >> «CHCTeMHHI XypHAI»

Monpaspen «CUCTEMHBIIA XXypHan» NpefHa3HauyeH A8 NPOCMOTpa, aHanmsa M Bbirpyaku noroB CX[, a Takxe Ans ux
OTNPaBKM HA BHELWHWI cepBep.

CucTeMHbINM XXypHan — 3TO CPeLCTBO peructpaumm cobbitmit CXI, B KOTOPOM PUKCUPYIOTCS COBbITUS MHPOPMALLMOHHOMN
6e3omacHoCTH, AEMCTBMS NONb30BATENEN U Pe3ynbTaThl BbINOMHEHUS onepaumii. )XypHan UCnonb3yeTcs AN AUArHOCTUKK
COCTOSIHUS CUCTEMbI, aHaNIM3a UHLIMAEHTOB M KOHTPONS AENCTBUI, BbIMOHAEMbIX B Be6-uHTepdence.

B naHHOM noppaspene aAMUHUCTPATOP MOXET NPOCMATPMBATL 3aNUCU CUCTEMHOTO XXYPHana, BbIrpyXaTb BCE IOTU UK
Noru 3a BbIOpaHHbLIM Nepuoa, a TakKe HacTpamMBaTb OTNPABKY NOMOB HA BHELIHMI XOCT.

BHYTpM noppaspena AoCTynHbI Clefyrowme BKNaAKK:
o CucmeMHblIli #ypHas — NPOCMOTP COBLITUI aKTMBHOTO KOHTPOJJIEpa M BbIrpy3Ka JIoroB

» Omnpaska 710208 — HACTPOMKA OTNPABKU CUCTEMHbIX JIOFOB Ha BHELUHMIA XOCT

CUCTEMHBIN XXypHan 296
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CucTeMHbIN XXypHan

Ha Bknagke MOXHO npocMaTpmnBaTb COBbITUS aKTUBHOIO KOHTPOJIZIEPA U BbIFPYXXaTb UIN OTNPABAATb 10TN.

CUCTEeMHBIN 3KypHanN

‘ CuCcTemHBIiA ypHan OTnpaska noros

e >
(B, Nomouwe no HacTpoitke

% Burpysuroace noru | | ¥ BeirpyauTs sce noru 3a nepuon |
6 ) | Konwsectsoctpox10 | Konosku ~ & O6roanTs
Wma

Kop P —— Coobuienmne Craryc Bpems KowTponnep
5A5-0013 Cucrema 3AdUKCHPOBAHS KPUTHUETKUE OLIUGKI SAS-HOMNOHEHTOR x 2026-02-2412:07:55  ENGINE-D
5A5-0013 Cucrema 3AdUKCHPOBAHS KPUTHUETKUE OLIUGKI SAS-HOMNOHEHTOR x 2026-02-2412:07:45  ENGINE-D
5A5-0013 Cucrema 3AdUKCHPOBAHS KPUTHUETKUE OLIUGKI SAS-HOMNOHEHTOR x 2026-02-2412:07:35  ENGINE-D
NETWORK-0020  admin VIP192168.29.211/24 rpynns D2 ycnewno co3gar Ha konTpannepe ENGINE-0 v 2026-02-2671:24:20  ENGINE-D

nyH cozaad, Tom: LUN2 e rpynne: D2, Tun RAIDa: raid0, o6wem: 10737418240 B, auckum:
36000c2954aad0160bcc3fa56e3949dff,36000c297a0209ec94f5e5211f4h23846, ncesgonnm: LUNZ, Toukui Tom: off, Bnaaenew: ENGINE-0,

15-0001 admin i - ! E A v 2026-02-26 11:24:04 ENGINE-0
CKaTHe: N, AeAYNAMKALMA: N, 3annck I0PS: 6e3 orpaHr4eHni, uTeHue I0PS: 6e3 orpaHudeHmi, 3anuce MB/s: 623 orpaHHYeHHR, YTeHue
MB/s: 623 OrpaHuueHui.
150001 . rpynna coagava. Hasaanue AMCKoBO#A rpynnsi: D2, pasmep Bnoka: 4194304B, asToaamena cBoiHbix auckos: True, nognepska ALUA: False 0260926 112116 R
-0 admin -02-26 11: X
o Auckn B cocTase rpynnel: 36000c297a0209ec94f5e5211f4b23846; 36000c2954aad0160bcc3faSee3949dff; . !
METRO-0003 Cucrema BoCCTaHOBAEHa CBA3L € y1aneHHLIM peCypcom meTpoknacTepa c IP 192168.29.45 v 2026-02-2520:46:24  ENGINE-D
METRO-0002 Cucrema VaaneHHsii pecypc meTpoknactepa c IP192.168.29,45 HegocTynew % 2026-02-2520:46:20  ENGINE-0
R J rpynna yaaneHa. Hazeanue avuckosoid rpynnet: D2, Aucku & cocTase rpynnel: 36000c2954aad0160bcc3fa56e3949dff; & 2026.02-2517:48:48 ENGINE-O
- aamn 36000c297a0209ec945e5211ub23646; e o
DDP-0083 admin Duznueckuid Tom ycnewro yaaneH. fluck WWN 36000c2954aad0160bcc3fa56e3949dff ouniien ¥ 2026-02-2517:48:48 ENGINE-O

3anucu € 1no 10 13 B20 3anuceit

Monga Tabnuubl:

G )re2 » o

Cronbel,

OnucaHue

Kop, coobuieHus
MM$a nonb3oBaTens — MCTOYHUK COObITUSA

CoobueHune
CraTyc - ypoBeHb BaXXHOCTH, OTOBpakaeTcs
COOTBETCTBYHOLLEN NMUKTOrPaMMOM

Bpems
HaseaHue KoHTponnepa

naeHTMdUKaTop cobbITHS

cucTeMa

nonb3oBaTenb

TEKCT cobbITus

Cob6biTHe 6€3 OlMBOK — MKOHKA B BUIE FaNoyku

Uudopmaums ana o3HakoMAeHUS — MKOHKA NMepeBEPHYTOrO BOCKN-
LLAaTeNbHOro 3HakKa

MpepynpexaeHue - TpebyeT BHUMAHUS, MKOHKA BOCKIMULATENbHOIO
3HaKa

Kputuueckoe cobbiTue — cpoyHo TpebyeT BHUMaHUS Un LENCTBUIA CO
CTOPOHbI agMuHucTpatopa CX/I. MkoHKa KpecTuka

[aTa 1 BpeMsi coobLLeHuns

KOHTposi/iep, C KOTOPOro OTNpaBAeHo coobleHne

Jlorn MoxHo COXPaAHUTb JTIOKaJIbHO HAa KOMMNbKOTEP U UCNONBb30BATb AN aHaInU3a UMK Nepefadn B No4NEPXKKY.

CUCTEMHBIN XXypHan
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Bbirpyska Bcex ioros

1. HaxmuTe KHOMKY «BbIrpy3uTb BCe NOTU» — OTKPOETCS MOLANIbHOE OKHO

Beirpyska noroe

X

Bbl AeMCTBMTENBHO XOTUTE BbIrPY3MTh BCE Normn?

‘ OTmeHa

2. [1ns NoATBEPXAEHWSA HAXMUTE «BbIrpy3uTb»

@arin 6ypeT coxpaHEH Ha KOMMblOTEpPe No/b30BaTeNst B popmate . x1sx.

Bbirpyska IoroB 3a nepuos,

Boirpyautb

1. HaxmuTe KHOMKy «Bbirpyska noros 3a nepnoa» — OTKPOETCS MOAANbHOE OKHO

Bbirpy3uTh BCe nOrv 3a nepuog

Narta Hauana * Narta voHua *

) 02/04/2026

B okHe ykaxure:
» [aTty Hauana nepuopga
« JlaTy KOHUa nepropaa
2. [ng nopTBepXxaeHNs HaxMUTe «Bbirpysutb»

(aiin GyneT coxpaHéH Ha KOMMboTepe No/b3oBaTens 8 hopmare

B9 0z2m19/2026

.CSV.

| OtmeHa

CUCTEMHBIN XXypHan
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OTtnpaeka noros

Bknagka «O'rnpaBKa NIOroB» NOKa3sblBaE€T TEKYLLNE HaCTpOVIKVI OTNPaBKM NOroB Ha BHELLHWM nony4vaTtenb.

i a1 5
CUCTEeMHBI XypHan (B} Nomouws no HacTpaiike

CUCTEMHBIA KypHaN Ornpaeka noros ‘

Co3gats nonyuatenn

) | Komwecteoctpok10~ | Konowku ¥ < O6HoBMTL

16216810131 6514 rce ENGINE 0
Monga Tabnuubl:

* Appec - IP-agpec nonyyarens

* Mopt - 3HaueHWe NopTa, N0 KOTOPOMY OCYLLECTBASETCS OTNPABKa JIOroB

* MpoTokon — NpoOTOKON, N0 KOTOPOMY OCYLLECTBASIETCS OTNPaBKa 0roB

» OTnpaBuUTenMu — HaMMEHOBaHME KOHTPOIEPA, C KOTOPOro OCYLLECTBAANACh OTNPaBKa 0roB
[nsa co3paHunsa nonyyatens:

1. HaxmuTe Ha KHOMKY «Co3paTtb nonyyarena» — OTKpOeTCca MOoAa/ibHOE€ OKHO

CozgaTte nonyyatens X
IP agpec * MNopt *

192168.101.31 514 :
MNpoTokon * OTtnpasutenw *

UDP i ENGINE-O o

OTmeHa MoaTeepanTe

B oTKpbIBWEMCS MOJANbHOM OKHE YKaXuTe:
» IP-appec nonyvarens — IP-agpec rsyslog-xocTa, Ha KOTOpbIA NPUHUMAOTCS COBbITUS
e Mopt - 514 (o6wwii ong UDP un TCP)
 Mpotokon — TpaHCMOPT ANs nepefaun:
- UDP - png BblCOKOW CKOPOCTU M AOMYCTUMOM NOTEPU COODLLEHMI
- TCP - npu TpeboBaHUM HAAEXHOW AOCTAaBKU U KOHTPONS COEAUHEHUS
¢ OtnpaButenu — koHTponnep-mnctoyHmk: ENGINE-0/ENGINE-1
2. Haxmute «Co3patb», 3anncb NOSIBUTCS B Tabnuue

HoBble cncTeMHble COBbITUS 6y,lJ,yT HanpaBaATbCA Ha yKaBaHHbIVI rsySlOg—XOCT no Bbl6paHHOMy NPpOTOKONY MU NOPTY.

CUCTEMHBIN XXypHan 299
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YpnaneHue nonyvarens

1. YTt06bl yoanuTL NonyvaTens, BbINONHUTE OAHO U3 AEUCTBUNM:
e HaxmuTe npaBoi KHOMKOM MbILIK MO SYErKe HYXXHOM CTPOKM
¢ YCTaHOBUTE YEKOOKC B HY)KHOWM CTpOKe
2. B Bbinagatowem cnucke BoibepuTe «YAanUTb» — OTKPOETCS MOAANIbHOE OKHO

CuCTeMHBIl 3RypHan

| cuctemmsin wypnan Ornpaska noros |

e .
\RE) Nomouys o HacTpoiike

(e W)
(Qronce ) | Komwectsocpoxi0~ | Kanomwu v < OBroauTs
Anpec Nopt Mporokon Ovnpagurens
192168.101.31 514 upp ENGINE-0
Buibpano:1
3anucu ¢ 1o 112 13anmceit W VaanuTs )
3. Haxmute «Ypanutb»

Bbl A2 HCTBUMTENBHO XOTHTE yaanuTe noaydaTtena (192.168.101.31)?

‘ OTmeHa

O6HOoBNEeHue cucTeMbl

Pasnen «O6HoBNEHME CUCTEMBI» MOKA3bIBAET YCTAHOBNEHHYO BEPCUIO HA TEKYLLEM

KOHTpO/Iepe U UCTOPUIO MPUMEHEH-
HbIX MaTyei, a TakKe NO3BOMSET 3arpy3unTb U YCTAHOBWUTb HOBOE OGHOBNEHME.,

a1 .
06HoBNEHMe CHCTeMb (| Nomouys no HacTpoiike
Tekywan sepcua [laTa ycTaHosKku Koa pesuann

6.01 25.02.26 14:03:56 Te4c1f24e1803294c0d2c353557bef0b783b1c4f

BuiGepuTe paiin AnA 06HOBNEHHA CUCTEMBI

BoiBepuTe daiin ans oBHoanenna cuctems | Maiin He suibpar

YcTaHoBNEHHBIE NATYM

D Bepcun natua Onucanne Koa peamanu Aara coaganua Aara ycranoskmn
1 6.0.0 WHnumanuzaumn B162acbd 7149584 Tacb6e98bc38a2090c5eefe 23.01.2619:28:40 26.01.26 16:30:57
2 6.01 6.01alpha Tetic1f24e1803294c0d2c353557befOb783b1cuf 24.02.26 14:13:24 25.02.2614:03:56
3anucm c 1no 2 3 2 3anucei E /1

B paspene otobpaxaetcs:
 Tekywas Bepcus — HOMEpP BEPCUMU aKTyasIbHOrO OBHOBAEHWS CUCTEMDI
 JlaTa yCTaHOBKM — [,aTa YCTAHOBKM aKTyaslbHOTrO O6HOBNIEHMS CUCTEMB

* Kop peBu3suM — yHMKANbHbIN MOAEHTUDUKATOP BEPCUM OOHOBIEHNS CUCTEMDI
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Tabnuua «YcTaHOBAEHHbIE NATYM» COAEPXKMUT:

Mone Onucaxue

ID YHUKANbHbIA MAEHTUUKATOP 3anucK

Bepcus natua HOMep BepCcuMM 0BHOBNIEHUS CUCTEMDI

Onucanue KpaTKoe onncaHne 06HOBNEHHOIO GYHKLMOHANA B paMKax COOTBETCTBYHOLLEro natya
Kog pesusum naoeHTudukaTop cbopku, K KOTOPOM OTHOCKTCS NaTy

[ata co3naHus AaTta CoO34aHnA 3anncu
Hata YCTAaHOBKU  OdTa YCTAHOBKU 0OHOBNIEHMS CUCTEMDI

A\ BHumaHue

napTHEpamu

ApXu1Bbl C 0BGHOBNEHUAMM PACMPOCTPAHAOTCS ToNbKo KoMnanuen ASPOLANCK mnan aBTopn3oBaHHbIMU CEPBUCHBIMMU

Cucrema yctaHaBnMBaeT 0OOHOBAEHUS M3 3aAWMLLEHHOIO apXMBHOIO dalina, 3arpy>kaeMoro agMMHUCTPATOPOM BPYYHYIO.

Ons YCTAaHOBKM O0OHOBIEHUS CUCTEMBI:

1. HaxmuTe kHOMKy «Bbi6epute paitn ans 06HOBNEHUS CUCTEMDI»

O6HoBAGHME CUCTEMBI

Texywan eepcua  [laTa ycraHosxin Koa pesvzmm

6.01 25.02.26 14:03:56 Telc1f24e1803294c0d2c353557bef0b783b1cuf

BeiGepuTe ¢aiin anA 0GHOBNGHUA CHCTEMBI

[ BeiGepuTe daiin 4nn 06HOSAEKNA CHCTEMS ] Daitn we swibpan

YcTaHoRAeHHBIE NaTUK

D Bepcua natua Onucanme Koa pesusun Rara cospamus
1 6.0.0 Wunumanuzaymn 8162acbd714f95eB47acb6e98bc38a2090cSeefe 23.01.2619:28:40

i 6.01 6.01alpha Tetic1f24e1803294c0d2c353557befOb783b1c4f 24.02.2614:13:24

3amtcn c1n0 2 v3 2 3anmceit n

2. BbibepuTe apxmB C 06HOBNEHUEM U OOXKAUTECH 3aBEPLUEHMS 3arpy3ku danna

3. HaxmuTe KHOMKY «YCTaHOBMTb 0GHOBNEHME» 419 3aMyCKa NPOLLECca YCTaHOBKM

BuiGepuTe dain onA oGHoOBAEHWA CUCTEMLI

6.0.10.zip.enc

el 5
B} Nomows no wacrpoiike

[lara ycranosxu
26.01.2616:30:57

25.02.2614:03:56

YCTaHOBWTE 0BHOBNEHKE

4. Joxputecb coobuieHns o6 ycnewHoM 3aBepLIeHMM YCTAHOBKM

O6HoBNEHME CUCTEMDI
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X
YecraHoeka obHoBNeHWA

YeTanoBKa 0BHOBNEHKWA YCNeWwHo 3aBepenHal

JaKkpbITh

Mocne ycTaHOBKM B Tabnuue «YCTaHOBAEHHbIE NaTuM» MOABUTCA HOBas CTPOKa C BEpPCMelt natya, KOo4oM PeBu3nmn 1 Bpe-
MEHEM YCTaHOBKM.

el

O6HOBEHWE CUCTeMbI (B} Nomouts no HacTpoiike

Texywan sepcnn flaTa ycTanoskm Koa pesvain

6.01 25.02.26 14:03:56 Te4c1f24e1803294c0d2c353557bef0b783b1c4f

BhibepuTe (aiin A4nR 0BHOBAEGHNA CUCTEMBI

BuiGepuTe dain AnA 06HOBNEHWA CUCTEMBI | (Paiin He BriGpaH

YCTaHOBNEHHEIE NATYH

1} Bepeus narua Onucarme Kog pesmusun Aava coapanmn [fava yeranosn
1 6.0.0 Whnumanusauyua 8162acbdT14f95eB47ac66e98bc38a2090cSeefe 23.01.26 19:28:40 26.01.2616:30:57
2 6.01 6.01alpha le4c1f24e1803294c0d2c353557bef0b783b1c4f 24.02.26 14:13:24 25.02.2614:03:56
3 6.0.10 6.0.10 beta a7b9d2e5f1c48376a4eB8b0c9d2f5eTalblcEdBe 27.02.2616:20:25 28.02.2616:03:56
3anvcu ¢ 1no 2 n3 2 3anucei [I] al

© Npumeuanne

o OGHOBNEHME 3arpyXXaeTcs U YCTaHABIMBAETCS TONIbKO Ha TEKYLLMIA KOHTPOIIEP, K KOTOPOMY NOAK/OYEH aaMu-
HUCTpaTop

 [lns BTOPOro KOHTpoAAEepa NOBTOPUTE NPOLEAYpPY OTAENbHO

Moaynu

Ha Bknagke 0TO6paxkatoTcs COCTOAHNS MOAyel U CBA3aHHbIX C HUMM CepBUCOB. Moaynb — 3TO QYHKUMOHANbHBIA KOM-
MOHEHT CUCTEMbI, KOTOPbIM 3anyCckaeT OAMH WAKM HECKOIbKO cepBMCOB. Tabnuua noMoraeTt onpeaennTb, Kakue Mooynu u
cepBuCbl paboTaroT.

Moaynu 302
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T
Ynpasnenve mogynamu \F) Nomous no HacTpoiike
-
Qronck ) | Konwsecrsocrpok10~ | Konowkw 2 OBHoBuTL
[ ¥mamonynn Craryc Cepamcet
ALUA v v Cepeuc ALUA

v MOHUTOPHHI COCTOAHMA AMCHOBRIX rpynn DDP
bop v v AsTosamena guckos DDP
v MakwTopnkr nponssoauTensHocTv DDP Tomos
v MOHHTOPHHF COCTORHMA AUCKOBBIX rpynn DDP2
DOP2 v

% AsTosamena guckas DDPZ

v MOHUTOPHHI COCTOAHMA AMCHKOBBIX rpynn RDG
RDG v v AsTosamena vckos RDG

v MokwTopunkr nponssoauTensHocTv RDG Tomos

v Fibre Channel

figep Fibre Channel v
LipsnBen it Channe  MokwTopusr nponssoauTensHocTy Fibre Channel
fipaiisep InfiniBand v + InfiniBand
fipaiisep ISCSI v v iscs|
Merpoknactep v v Cepeuc meTpoxnacTepa
Janucn ¢ 1o 8 us 8 sanuceii ]n

Mong Tabnuupbl:
* Uma mopynsa
o CraTtyc - cTaTyc Moayns cuctembl («3anyweH» unm «OCTaHOBAEH»)

. cepBMCbl — NepeyeHb CeEpBMCOB MOAYNA U CTAaTyC KaXXO0ro cepemca
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JeakTusauusa

1. YTt06bl AEAKTMBMPOBATbL MOAY/Ib CUCTEMDI, BbINONHUTE O4HO U3 LENCTBUIA:
e HaxmuTe npaBoi KHOMKOM MbILIK MO SYErKe HYXXHOM CTPOKM
e YcTaHoBUTE (DNAXOK B HYXKHOM CTpOKe
2. B Bbinagatowwem cnuncke Boibepute «[leakTMBUpOBaTb» — OTKPOETCS MOAASIbHOE OKHO

man ;
Ynpaenexve moaynamu (B8]} Nomowk no HacTpodike

| © gearruauposare

(Qnouex ) |

Konuuecteo crpok 10 ¥ | Konowsu v © O6rosuTs
LS amncy )

B vmamoayns Crarye Cepamcel
ALUA v Cepenc ALUA
Buibpano: 1
v MOHHTOPUHI COCTORHMA AMCKOBEIX rpynn DDP
DOP T — v AeTozamena guckoe DDP
v Mowuropunr nponzeogurenstocty DDP tomos
oo & fleaxrnsmposate + MoHTOUH COCTORHWA AMCKoBLYX rpynn DDP2

X ATo3amMena guckos DDP2
' MOHUTOPUH COCTORKYA ANCKOBLIX rpynn RDG
RDG v v Aetozamena guckoe RDG
v MoHuTopuHr npovasoavTensHocTy RDG Tomos
v Fibre Channel

fimep Fibre Channel v
Apaitaep Fibre Channe v MonuTopusr npovasoauTensHocTy Fibre Channel
Ipaiisep InfiniBand v © InfiniBand
fpaitsep iSCSI v v i5Csl
Merpoknactep v + Cepsuic merpoxnactepa
3anuci ¢ 170 8 w3 8 3anucedt On

3. HaxmuTte «MoaTrBepanTb»

deakTUBMpPOBAaTE MOAYNb X,

MNoxanyncTa, NoATEEpAMTE AeUCTBUE

Otmena NMNogTeEepauThL

© Npumeuanne

(DyHKLI,MFI AeaKTnBaunn nNomMoraet U3oanMpoBaTb HEMCI'IpaBHbIﬁ mMoAaynb UNN CHU3UTb Harpysky, BPEMEHHO OTK/1H04a4d
Hencnonb3syemble Moaynm
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AxTuBauusa

1. YT06bl aKTUBMPOBATL MOAY/Ib CUCTEMBI, BbIMONHWUTE OLHO U3 AEUCTBUIA:
e HaxmuTe npaBoi KHOMKOM MbILIKN MO SYENKe HYXXHOM CTPOKM
e YcTaHoBUTE (DNAXOK B HYXKHOM CTpOKe

2. B BbimagatoweM cnucke BblﬁepMTe <<AKTMBMPOBaTb>> — OTKpOeTCA Moaa/ibHOE OKHO

ma z
YnpageneHue moaynamu (i, Nowmous no HacTpoiike
| © Axtuauposats
o ~
(: ) | Konnvecteocrpok10v | Komowku v & 06HOBUTL
B vmamoayns Cratyc Cepauce:
ALUA X x Cepanc ALUA
BriGpaHo: 1
+ MOHMTOPHHI COCTORHMA Avckoasx rpynn DDP
DDP ® Axtuauposats v v AsTo3ameHa auckos DOP
v MoHuTopuHr npoussoguTensHocT DDP Tomos
() fleaktueuposaTs v MOHUTOPHHI COCTORHMA AUCKoESIX rpynn DDP2
DDP2 v
X AeTozamena auckos DDPZ
v MOHUTOPHHI COCTOAHMA AWCKOBBIX rpynn RDG
RDG v ¥ ABTo3aMeHa Anckos RDG
v MomuTopukr npoussogutensHocti RDG Tomos
B « Fibre Channel
Opaiigep Fibre Channel v )
v MoHuTopuHr npoussoguTensHocTu Fibre Channel
Opaiieep InfiniBand v + InfiniBand
Opaiieep iSCSI v v isCs
Merpoxnacrep v ¥ Cepsuc meTpoknactepa
3amtan ¢1n0 8 w3 8 zanvced ”n

3. HaxmuTte «MoaTrBepanTb»

AKTUMBMPOBaTL MOAYNL X

MNMoxanyrucra, noaTeepaMTe AeUCTBUE

| OtmeHa | MNoaTeepgUTh

Monb3oBaTtenu

HaBurauus: «Vupasmernue» >> «llomb3oBaTenus

Moapasaen «Monb3oBarenus» npefHasHaveH Ans ynpaBneHus y4ETHbIMU 3aNUCSIMU, FPYNNaMmn NoNb3oBaTeNei U NpaBamu
pocryna B Beb-mnHTepdence CX/.

Ponesas mogenb - 370 cnocob pasrpaHUyeHUs NpaB JOCTYNa, MPU KOTOPOM Pa3peLleHWs HA3HAYaloTCs HEe OTAENb-
HbIM MO/Ib30BATENAM HANPSMYHO, @ FPYNNaM nosib3oBaTeneil. 3To No3BoAsET MMOBKO pasrpaHMUYMBaTL AOCTYN K pas3fenam
BeO-MHTEpdENca U onepaumsaM B 3aBUCMMOCTM OT POM NONb30BATENS.

OcHOBHble 06beKTbI yNpaBAeHUS:
* YyétHag 3anucb - y4ETHbIE AaHHble MONb30BaTENS AN BX0OAa B Be6-UHTEepdeinc
 [pynna nonb3oBatenei — COBOKYNMHOCTb YY4ETHbIX 3aMMCeN C OAMHAKOBbIMU MpaBamMu AOCTyNa

« MpaBa gocTyna — paspeLlleHns Ha NPOCMOTP M BbIMOJIHEHWE OMepaLMii B pa3aenax CUCTEMbI

Monb3oBatenu 305
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B naHHOM paspene afMUMHUCTPATOP MOXET CO3.aBaTh, PELaKTUPOBATh, YAANATb M 6N10KMpOBaTh NONb30BaTENEN, CO3aa-
BaTb M HACTpamMBaTb IPynnbl NOMb30BaTENEN, HA3HA4YaTb NpaBa AOCTyNa K pasfaenam Beb-uHTepdeinca, a Takxe 3a4aBaTb
[LONONHUTENbHblE NapaMeTpbl 6e30MacHOCTU YUETHBIX 3anuCcei.

A\ BuumaHue

« [locTyn K nogpasgeny npenocTaBiseTcs ToNbKo cynep-agMuHucTpaTopy admin

» Onepauuu co3paHus, penakTMpoBaHUS U yaaNeHUs NOMb30BaTeNel U rpynn fOCTYNHbI TONbKO Npu paboTe ABYX
KoHTponnepoB CX/]

* [pu paboTe 0fHOro KOHTpoJUIepa LOCTYMNEH TOIbKO MPOCMOTP MOb30BaTENEN, rPynn U HA3HAYEHHbIX NPaB

BHyTpU noapasaena [oCTynHbl BKAALKK:
* [lonb30eamenu — co3paHue, pefaKTMPOBaHMe, yaaneHue n 610KMPOBKa YHETHbBIX 3anuMcel Nonb3oBaTenen

e [pynnel - CO3/aHME M HACTPOMKA rPynmn Mofb30BaTeNeil, a TakKe Ha3Ha4YeHWe npaB AO0CTyna K pasgenam
Beb-uHTepdelica

e [lononHumenbHO — HACTPOMKA NAPONbHOM NOAUTUKM, MAPaMETPOB CECCMIA M OrpaHMYeHnin goctyna no IP-agpecam
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Monb3oBatenu

Bknagka «Monb3oBarenu» npenHasHa4yeHa ana npocMoTpa U ynpasneHua yHéTHbIMM 3aNMCcaMu Nonb3oBaTenen, KOTOPbIM

npenocTaBneH foctyn Kk Beb-uHtepdericy CX.

Bknagka MCNonb3yeTca ANna BbINOJIHEHNUA OCHOBHbIX onepaumﬁ C MONb30BaTENAMMU: CO30AaHUA, pEAAKTUPOBAHUA, yAaNneHnsa

1 BNOKMPOBKM.

Ha aaHHOM BK/IaAKe B TabNMUHOM BMAE 0TOBPAXKAETCA MHGDOPMaLMA O CO34aHHbIX MOb30BATENAX:

MonezoBatenu

| Monb3osaTenu Ipynnsi [ononHuTensHo

+ Cozpgate

) | Konuuecteo ctpok10 v

1} [ Onucarve Email Tpynna [fava o6HoBnemA Aava cospanun

READ_ONLY 04.02.2610:51:23 04.02.2610:51:23

vanov-Manager

FULL_ACCESS 04.02. 04.02.26 10:52:57

3 Roman-Lazovski

3anuck c 1 no 2 3 2 3anucei v

Monga Tabnuubl:

a1 .
(B8 Nomowe no wacTpoiike

Kononku v  O6HoBUTL

CocToanue
AxTuBHEH

AKTUEHEH

Cronbey, OnucaHue

ID YHWUKaNbHbIA MAEHTUPUKATOP NOJSIb30BaTENS
MM nonb3oBaTtens  MM$, KOTOPbIM MAEHTUOULMPYETCS NONb30BaTeNb
OnucaHue nonb3o-  NPOM3BONAbHOE TEKCTOBOE OMMCAHME NONb30BaATENS

BaTens
E-mail aApec 3NeKTPOHHOM MOYTbl NOAb30BATENS
lpynna Hpynna goctyna nosnb3osatens: Full access (nonHbii goctyn) unn Read only (Tonbko npocMoTp)

WU NOJb30BaTe/IbCKas rpynna
[ata obHOBNEHUS  gaTa NocnenHero oOHOBIEHMSA AAHHbIX NOSb30BaTENS

[ata co3paHus [aTa Co34aHMa YY4ETHOM 3anMcKu Nonb3oBaTens
AKTUBHOCTb CTaTyC aKTUBHOCTU nonb3osatens: [la (akTueeH) unu Her (He akTuBeH)
Cospanue

1. YTobbI CO34aTb nonb3oBaTtend, HaAXXKMUTE KHOMKY «Co3patb nonb3oBaTens» — OTKPOETCA MOAa/IbHOE OKHO

Monb3oBatenu
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CozpaTth Nnons30BaTENA

Wmn * Mpynna
| Roman-Lazovskiy-TW | | FULL_ACCESS v |
Onucanue

‘ EBE,EI,HTE oOnMCaHKe ‘

Email *

| lazovskiyEaerodisk.ru |

MNapons * MNogreepgwuTe napons *

— @|

NoaTEEepauTh

B OTKpbIBLIEMCS OKHE YKaXUTE:
* UMs nonbsoBaTtens — paspelleHbl:
- JlatuHckue 6ykBbl (a-z, A-Z)
Lndpei (0-9)
HuxHee noguyépkuBanume ()
Heduc ()

= M8 LOMKHO HaYMHATLCS € BYKBbI M coaepkaTb oT 1 oo 32 cuMBONOB

« Ipynna - BbIbMpaeTcs U3 cnucka (Heobs3aTesbHO)

« OnucaHne - [OMYCKAKOTCH NAaTUHCKME U KUPUANMYECKME CMMBOJbI, LMPPbl, Npoben, cneucMmBonbl -+_=!
Q#$%~&*. ,7; AnnHa 0o 255 (Heobs3aTenbHO)

e Email - agpec 3nekTpoHHOM No4Thbl (0693aTenbHO)

* Maponb - natuHckue GYKBbI (BEPXHUIA U HUXKHUIA perncTp), umdpbl, CNELCUMBONbI; ANUMHA 8—32; MUHUMYM
TPU TUNA CUMBOJIOB U3 YeTbIPEX KaTeropui (0693aTenbHO)

« MopTBepauTe Naponb — NOBTOPHLIM BBOJL Napons Ans NoATBepXAeHus (0693aTenbHOo)

2. Haxmure «lMopTBEepanTb»
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PepaktupoBaHue

1. YT06bl OTPpEesakTMpoBaTh MHGOPMALMIO O NOAb30BATENE, BbIMONHWUTE OLHO U3 AEUCTBUIA:
¢ HaxXMuTe NpaBoi KHOMKOM MbILWK MO SYEKe HYXHOM CTPOKM
e YcTaHoBUTE (DNAXOK B HYXKHOM CTpOKe

2. B Bbinagatowwem cnucke Bbibepute «PepakTupoBaTb»

il -
Monb3osatenun (28, Momouts no HacTpoiike
‘ Mpynnbi [LononxutensHo ‘
| + cosams | | # Peparruposats | | 25 336n0wmposars | | W yganurs
| Konuuectsoctpok10v | Konowku~ | 3 O6HosuTs
B o Wms Onucanwe Email pynna Mata o6Hosnenus fara cosganua Cocronnue
2 Andrey-hvanoy andey@aeodisk.ru READ_ONLY 04.02.2610:57:23 04.02.2610:51:23 AkTHBHEH
Beibpamo: 1
3 Roman-lazove———— lazovskiyeaerodisk.ru FULL_ACCESS 04.02.2610:52:57 04.02.2610:52:57 AxTUBHEH

#' Pepaktuposats
3anmcy ¢ 1no 2 wa 2 3anucei 2, Pas6roxkuposate E Al
2 3a6nokuposats

W Voanums

3. BHecuTe n3MeHeHus un Haxxmute «lMoaTeepanTb»

PepakTn POBATE NONMBE0OBATENA

HUmn * MNpynna
FULL_ACCESS ¥

Roman-Lazovskiy-TW ‘

Onucadue

BBE,.EI,MTE onucaHKe

Email *

‘ lazovskiyEaerodisk.ru

Mapons MogTeEpaMTE NAapons

NoaTeepouTh
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YnaneHue

1. YTt0o6bl yAANUTb NONb30BaTENS, BbINOIHWUTE OAHO M3 AEWCTBUIA:
e HaxmuTe npaBoi KHOMKOM MbILIK MO SYErKe HYXXHOM CTPOKM
e YcTaHoBUTE (DNAXOK B HYXKHOM CTpOKe

2. B Bbinagatowem cnucke BbibepuTe «YAanuTb»

Mons3osatenw

| Monw3osarenn Mpynnbt [ononxuTensHo ‘

e -
B Nomows no wacrpoiike

[ + cospars | [ # Peaswruposars | [ 25 326n0kuposars | | W vaanure

7 ~N
16 ) | Konuuecreocrpok10v | Konowku v

& 06HoBUTL

[- B) Mma Onucanue Email Fpynna NaTa obHosneHus [lata coapanus Cocroanme
2 Andrey-lvanov-Manager andey@aeodisk.ru READ_ONLY 04.022610:57:23 04.02.2610:51:23 AxTuHEH
BuiGpano: 1
3 Roman-Lazovskiy-TW lazovskiy@aerodisk.ru FULL_ACCESS 04.02.26 10:52:57 04.02.2610:52:57 AxTuBHEH
/' Penaktnposate
3anmcn c1no 213 2 3anuceii s n

25 3a6nokuposats

W Vaanuts

3. HaxmuTe «lMopTBEpANTLY

VaanuTk NoNL30BaTeNA: o

MNoxanyicTa, noaTBEpaAMTE AEUCTBME

OTmenHa NMNoaTeepauThL

bnokupoBka

BnokupoBka nonb3oBaTens 3anpewaeT Bxoa B Be6-uHTepdeiic CX, noa ero y4éTHOM 3anucbto. 3ab10KMPOBaHHbIM MOJb-
30BaTe/lb HE CMOXET aBTOPM30BATLCS, NOKA aAMUHUCTPATOP HE CHUMET BNOKMPOBKY.

1. YT06bI 326N10KMPOBATb M01b30BATENS, BbIMOJAHUTE OAHO U3 AEUCTBUIA:
e HaxxmuTe npaBoM KHOMKOM MbILIK MO SYerKe HYXXHOM CTPOKM
¢ YcTaHoBUTE (DNAXOK B HYXKHOM CTpOKe

2. B Bbinagarolem cnucke BoibepuTe «3a6N0KMpPOBaTb»
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Monse3osatenwu

Mone3oeatenn Mpynnet

[er -
B} Nomouww no wacTpoiike
[OonoaxuTensHo |

| + coanams | | # Pesarruposars |

| 25 3a6nowmposare | | W Vaanare |

- =
1§ ) | Konwsecteocrpox10¥ | Konowka » & OBHoauTs

8 o [ Onucanme Email fpynna [flaTa oBHOBNEHUA Mava cosparmn Cocontue

2 Andrey-lvanov-Manager andey@aeodisk ru READ_ONLY 04.02.2611:38:30 04,0226 10:51:23 AxTvianen

3 Roman-Lazovskiy-Tw | Be6pano:1 lazovskiy@aerodisk.ru FULL_ACCESS 04.02.2610:52:57 04.02.2610:52:57 AxTUBHEH
/' PepakTuposats
3anvcn €10 2 13 2 sanuceit

"
2, Pa36nokupoBaTs
25 3abnoknposats

B Vaanuts

3. HaxmuTe «lMopTBEepAnTLY

Bnokupoeka nons3oBaTenA

X

Bbl yBepeHsbl, 4To XoTUTe 3abnokKMpoBaTh Nnons3oeartens Andrey-Ilvanov-Manager?

‘ OTmeHa ‘ NoareepauTh

an nonbITKe BX04a Ba6ﬂOKMpOBaHHbIﬁ nonb3oBaTenb yBuUaAnUT coobueHne o 6ﬂOKMpOBKEZ

Pesynbrat:

ENGINE A3P[EANCK

Andrey-lvanov-Manager

MNonbzoBaTens 3abnokupoEaH

Boirtu 2]
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fpynnol
Bknagka «Ipynnbi» npegHasHayeHa Afis NpOCMOTPa, CO34aHMS M YNpaBeHMs rpynnamu Nonb3oBaTenel B posieBoi Mo-
nenu pocryna CX[.

[pynna nonb3oBartenei onpenenset Habop npas AOCTyNa K pa3aenam u onepaumam seb-nHtepdenca. lpynnbl ncnonb3y-
I0TCS AN LEHTPANN30BAHHOTO HA3HAYEHUS pa3peLleHnin BCEM YYaCTHUKAM rpymnbl.

Bknaznka no3BonseT aAMMHUCTPATOPY CO34aBaTh rpynnbl, 334aBaTh UX ONUCAHWE, CONOCTABASATb C 0ObEKTAMU BHELIHMX
CNyK6 KaTanoroB M HacTpanBaTb NpaBa AOCTYNa K pa3aenam Bed-uHTepdeica. MHGopMaums o co3gaHHbIX rpynnax otob-
paXkaeTcs B TabIMYHOM BUAE:

ot =
Monezosatenn |z Momouwe 1o HacTpoiike

MNonbzoBaTenu Mpynnel [ononHWTeNLHO

+ Cozgats

)| Konuuectso ctpok 10~ | Konowku + & OBHoBUTL

L} Mma Ormcanne Fpynna 8 caywmbe karanoroa
1 READ_ONLY
2 FULL_ACCESS

3 Guest PaboTa c 610uHkm AoCTynom

3anucu ¢ 1 no 3 u3 3 3anucein £

Mons Tabnuubl:

Mone Onwucanue

ID YHUKaNbHbIN MAeHTUdUKATOP rpynnbl

Nms Ha3BaHWe rpynnbl NoNb3oBaTenei

OnucaHue [LOMONHWUTENbHAsA MHOOPMaLMS MM KOMMEHTapUI K rpynne

lpynna B cnybe KaTaforoB  COOTBETCTBME BHELIHEMY OBGBLEKTY KaTasora

CospaHue rpynnbl

lpynna onpenenset Habop npas AOCTyNa nonb3oBaTenen K pasgenam sedb-unrepdenca CX/.
YTto6bI CO3paThb rpynny:

1. Haxmute «Co3paTb» — OTKPOETCA CTPaHMLA CO3AaHMS Tpynmbl
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Cozpanve rpynnsi

Mm rpynns: *

‘ Guest

Pabora ¢ Bnovrbim A0CTYNOM

fpynna e enysGe waranoros

\ Bribepue rpynny . \

u] Beibpars ace
m] Beibpars ace

o Beipate sce

aa

[<I<]

oo

BeiGpars ace
Buibpars ace
Buibpars ace
Beibpas ace
BeiGpare ace

BuiGpaTs ace

O0OO0oO0OO0oOoaog

Buibpars ace

MNoaTeepauTe

B oTKpbIBLWIEMCS OKHE yKaxuTe:
« WUmsa rpynnbi (0653aTenbHO)
¢ OnucaHune (Heob653aTeNbHO)
» [pynny B cny6e KaTtanoroe (Heo653aTe/1bHO)
« lMpaBa pocryna rpynn K pasaenam

2. B 6noke «MpaBuna pocrtyna ansa rpynn» Boibepute pasgen, Ans KOToporo TpebyeTcs HaCTpouTb Npasa (HanpuMmep,
«Tapretbi (iSCSI)»)
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Cospanve rpynne

WmA rpynne: *

[

o

PatoTa c 6N04HEIM 4OCTYNOM

[pynna & cayw6e kaTanoros

‘ Buibepue rpynny v ‘

Buifpars ace Crams Bce

[m] BuibpaTs ace

] BuibpaTs ace

o BeibpaTs sce

>

v

=
[m]
[m]

(m] BeifpaTs Bce

a BeifpaTs eCe

a BeibpaTs eCe

a BeifpaTs BCe

[m] Buifpats Bce

[m] Buifipats Bce

] Buifpats Bce

MoaTeepauTs

3. B 6noke «MpaBuna» onpenennte HeobxoaMMble NpaBa, OTMETUB YEKOOKCbI

CozaaHue rpynne

Wmn rpynne: *

| Guest

o

PaboTa c 6104HLIM 40CTYNOM

Tpynna & cnywbe kaTanoros

‘ Bribepure rpynny v ‘

o BuiGpaTs sce

@) BuiGpaTs sce

o Buibpats sce
o

> O Taprete (iSCSD (4)
m]
= |
o

[} BuiGpaTs ace

[} BuiGpaTs ace

[} BuiGpaTs ace

o BuiGpaTs sce

@) BuiGpaTs sce

[} Buibpats sce

[} Buibpats sce

MoaTeEpaUTL

4. Haxmute «MoaTsepamuTb»
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A\ BHumaHue

» Ecnu npaBa JocTyna He HaCTPOEHbI, Fpynmna no yMOAYaHMIO Noay4vyaeT NoJiHbIM HAabop npas

« [lepes coxpaHeHMeM NpoBepLTE NpaBa 4/ BCEX Pa3AenoB, KOTOPbIE LOIKHbI BbiTb OrpaHUuYEHbI

PepakTtupoBaHue rpynnbl

1. Yto6bl pepakTMpOBATL rPynMy, BbIMONHUTE OLHO U3 JENCTBUNA:
e HaxxmuTe npaBoM KHOMKOM MbILIK MO SYeKe HYXXHOM CTPOKM
¢ YcTaHoOBUTE 4eKBOKC B HYXKHOWM CTpOKe

2. B Bbimagarolem cnucke Boibepute «PepakTupoBaTb»

[

MonbsosaTtenu (i, Nomouys no nacTpoiike
| Monb3oBaTtenu Mpynnbi JononHuTensHo
| + cosaars | | # Pesaxruposare | | W vasnurs |

- N

(€ ) | Koamuecreoctpok10v | Konomwu v < 06HoBUTS

] Wma Onucanme fpynna s caywée karanoros
1 READ_ONLY
! FULL_ACCESS
3 Guest PaGoTa ¢ BAouHLIM 4oCTynoM
Buibpano:1
3ach ¢ a3 s Sanveen 7 Pegakuposars On
W Voanuts

3. BHecuTe usMeHeHus u Haxmute «MoaTeepaUTbL»

PepakTuposanue rpynnsi

Mma rpynne *

| Guest

o

PabaTa ¢ 610uHsIM gacTynoM

[pynna & cnyw6e katanoros

| BuiGepure roynny - ‘

o Buibpats ace
o BuipaTs ace
o BuibpaTs ace
> M Tapretu (iSCSI) (6)

(]

O
o Bui6paTs ace
o Bui6pats sce
o BuiGpats ece
o BuiGpats sce
o BuiGpats ece
[m] BuibpaTs 8ce
o Bei6paTs sce

MoaTeEpAUTHL
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YpnaneHue rpynnbi

1. YTt06bl yAAAUTL rpynny, BbINOAHWUTE OAHO M3 OENCTBUIA:
e HaxmuTe npaBoi KHOMKOM MbILIK MO SYErKe HYXXHOM CTPOKM
¢ YCTaHOBUTE YEKOOKC B HY)KHOWM CTpOKe

2. B Bbinagatowem cnucke Boibepute ««YaanuTb»

Tl =
MNonbsoeatenu |, MomoLub no HacTporike

‘ Nonb3osaTtenn Mpynnbl [ononHUTeNbHO

| + Cosaams | | # Peparruposars | | W Yaanurs |

- N
€ ) | Konwuectsocrpox10v | Konowkn ~ | £ OBHoeuTe

[} Wma Onwcanme fpynna s caymée Katanoros
1 READ_ONLY
2 FULL_ACCESS

3 Guest PaGaTa ¢ BAouHLIM 4ocTynom
Buibparo: 1

3anucn ¢1no3 3 3 zanuceit 0Jn

7/ Pepaktuposats

W Yaanuts

3. HaxmuTte «lMoarBepantb»

VYoanute rpynny: Guest X

MNoxanyncTa, noaTBEepAMTE AeNCTBME

OTmeHa NoaTBEpPAUTL

Mpumepbl HAaCTPOKKK NpaB AocTyna

Onepaums Heobxogumble npaBa

Co3paHue normyeckoro Toma RDG
e YteHue anckos

e YreHue rpynn RDG
* YteHue nornyeckmnx tomos RDG
o CospaHue normyeckmux TomoB RDG

Co3paHue iSCSI-mMannuura gna DDP o Ui sy B

e Yrenue nornyeckmx Tomos DDP
 YteHne mannuHra (iSCSI)
e Co3panue mannuHra (iSCSI)
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JlononHuTenbHO

Bknanka «JONOAHUTENbHO» NpefHa3HaYeHa A9 HACTPOMKM AONONHWUTENbHbIX NapaMeTpoB 6e30MacHOCTM YYETHBIX 3a-
nucen nonb3oatenei B Be6-umHTepderice CX/.

Ha naHHOM BKNagke afMMHUCTPATOP MOXET YNpaBasTb NAapOsibHOM MONUTUKOM, HAacTpanBaTb NapameTpbl 61OKUPOBKM
YYETHBIX 3anucei npu olwKnbKax BXOAA, 33[1aBaTb BPEMS XXM3HM TOKEHA U NO/b30BATENbCKOM CECCUM, @ TAKKE OrpaHUYM-
BaTb AOCTYN K Be6—umHTepdency no cnmcky paspewwénHbix |P-agpecos.

ﬂpaBMna HaAeXHOCTU napons

B 6noke «MpaBuna HaAEXHOCTM Napons» 3a4al0TCS OrpaHUMYEHUs Ha AJIMHY M CPOK AEMCTBUS Napons:

Monb3oBatenu 317



PykosopacTeo apMuHuctpatopa ASPOAUCK ENGINE AQ 460

anEH.ﬂH HagexHHOCTH NaponA

32

[] Cpok aenctBuAa napona: (aHu)

B napone obAzaTensHO ONMHO DLITL:

McnonezoeaHue GyKE BEPXHEND pEMMCTPA:

Vicnone20B3aHKE CMMEBONOE:

— — r
@ | -e#t% et ()-+=/\"5 ]
24T I [ | ws L AL

MpaBuna HapEXHOCTH:
e MuHuMManbHas ANAMHA napons — AOMNYcKaeTcs 3HaYeHue oT 8 4o 32 CMMBONOB
« MakcuManbHas anuHa naponsl — LOMYCKAeTCs 3HayeHue oT 32 Ao 64 cMMBONOB

» Cpok peiicTBUSA Naponsl — pa3peLlléHHbI AMana3oH 3HavyeHui: oT 1 no 365 aHei

Monb3oBatenu 318



PykoBoacTeo agpMuHucTpatopa ASPOAUCK ENGINE AQ 460

HacTpoiiku ceccun

HacTponka ceccum

MaKkcumansHOE KONWYeCcTBO
NONbITOK BXOAQ:

10

BEpema ®M3IHKW TOKeHa: (MHUHYTHI)

Bpema wu3Hu ceccum: (MUHYTHI)

* MakcuManbHoe KOIMYeCTBO NOMbITOK BXOAQ — OrpaHUUYMBAET YMCI0 OLWMOBOYHBIX MOMbITOK BBOAA Napons nepen
6/10KMPOBKOM y4eTHOM 3anucu. [lonyctumblii gumanasoH: ot 1 go 10

» Bpems 6nokupoBKku nonb3oBaTens: (MUMHYTbI) — onpenenseT AJMTeNbHOCTb H10KMPOBKM NOMb30BaTeNs Noce npe-
BbILLEHNS MAaKCMMasbHOro KomyecTsa nonbiTok. [lonyctumblit ananason: ot 10 go 60

* BpeMs Xu3HM TOKeHa: (MMHYTbI) — perynupyeT NpoAoMKUTENbHOCTb AEMCTBUS aBTOPU3aLMOHHOIO TOKEHA NOMb30-
BaTtens. Jonyctumoe 3HauveHme oT 1 o 525600 MuHyT

e Bpems u3HM ceccum: (MUHYTDI) — YCTaHABIMBAET MAaKCMMANbHYIO MPOAOMIKUTENBHOCTL OAHOM MOMb30BaTENbCKON
ceccun. Jonyctumbld ananasoH ot 1 ao 525600 MuHyT
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Cnucok paspewéHHbix IP

Benbiit cnucok orpaHnumBaet Bxopg B Be6-uHTepdeiic CXI, Tonbko ykasaHHbiMK IP-agpecamu

HacTpoika cnucka paspewedHsix IP agpecoe

] 192.168.29.121 NobaBsuThk

192.168.29.120 ©

Y1obbl f06aBKTL IP-agpec B 6enbiit CIMCoK:
1. Bkntouute uekbokc benbiit cnucok IP
2. B none BBoga ykaxute |IP-agpec
3. Haxmute Jo6aButb

MNocne BHECEHUS UBMEHEHMI HAXXMUTE «COXPaHUTDY.

Chyxx6a kartanoros

B X0 ASPOOUCK ENGINE AQ 460 peanv3oBaHa MHTerpauus ponesoi mopenu co Cnyx6oi katanoros (Active Directory)
- OHa HampaefieHa Ha obecnevyeHne LEHTPaNM30BAHHOMO YMpaBieHWs NOMb30BaTENSIMM M UX NpaBaMu JoCTyna. 370
noBblLLaeT 6€30NaCcHOCTb AaHHbIX, @ TAKXKe YNpoLWaeT aAMUHUCTPUPOBaHUE M YNpaBaeHue AOCTYNoM K pecypcam CX[.

OcHoBHas Lenb — aBTOMaTU3MPOBATb Ha3HAUYeHWe ponei U pasrpaHUYMBaTL NpaBa HAa OCHOBE LAHHbIX M3 CyXObI Ka-
TaNoroB. 3TO CHUXAET PYYHble OnepaLmm U oWMBKM NpY yNpaBaeHUU AOCTYNOM.

1 =
Active Directory (Beegenue 8 npomen AD) (B, Nomous no HacTpoiike

20 NpucoequmnTaca |

- 5
( Bl Konnuectso ctpok 10~ | Konomku v < 06HOBUTS

Nomen IP gomena Yuethan 3anucs NetBios Kowtponnep flara npucoesmHenus 00U yuacTHuKOB ponesoii mogenn
ga.domain.local 192.168.6.60 QA\AgmuHMCTpaTop QA-ENT ENCGINE-1 04.02.202617:26:13 autotest_ou

ga.domain local 192168.6.60 QA\AgmuHUCTpaTop QA-ENO ENGINE-O 04.02.202617:26:13 autotest_ou

3anncu ¢ 1 no 2 us 2 3anuced A1

Ha Bknapke otobpaxaetcs Tabnuua nomeHos Active Directory co ctaTtycamu u napameTtpamu:
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Cronbeu,
OomeH

IP noMeHa

YuéTtHasa
3anucb
NetBIOS

KoHTponnep
[ata npuco-
efuHeHus
OU yyactHu-
KOB pOsieBoM
mMoaenw

Onucanue

NOMHOE JOMEHHOE UMS CNYXKObl KaTaNoros, MCNONb3yeTca ANg nAeHTUdMKALUM LOMEHA B CETU U He0b-
XOOMMO AN1g KoppekTHoi paboTbl Kerberos u LDAP npoTtokonos

IP-anpec koHTponnepa gomeHa unu DNS-cepBepa, Bxoasiuero B coctaB goMeHa. Micnonb3yeTcs Kak
TOYKa BXOAA Npu nepBuyHOM noaknoveHnn CX/ k JoMeHy: obecneunBaeT paspeLueHne MMEH 1 06-
HapyXeHWe KOHTPONNepoB AOMEHA

YYETHAA 3anNnCb NOb30BATENS ANS NPUCOEAMHEHNS K LOMEHY

YHUKA/IbHOE KOPOTKOE MMA OMEHA, KOTOPOE NCNOob3yeTCa ona obecneyeHnss COBMECTUMOCTHU C yCTa-
peBLUMMU CETEBbIMU NMPOTOKO/IAaMN U CUCTEMaMU, HE NOANEPXKNBAOLWNUMU DNS-umeHa

Ha3BaHWE KOHTpOAepa, Ha KOTOPOM BbIMOJIHEHO NOAK/IKOYEHNE K cny>K6e KaTasnoros

AaTta U BpeMa NpnMCcoegnHeHna K AOMEHY

opraHu3aumoHHble eaunHuLbl (OU) cnyxbbl KaTanoros, B KOTOPbIX CUCTEMA BbINOMHAET MOUCK YYETHBIX
3anucen ois HasHavyeHus poseit goctyna kK pecypcam CX[. OrpaHuumBaeT 061acTb aBTOMATUYECKOrO
0bHapy>xeHusi NoNb3oBaTeNiein ykasaHHbiMM OU

Cnyx6a katanoros

321



PykoBoacTeo agpMuHucTpatopa ASPOAUCK ENGINE AQ 460

MpucoeanHeHune

YT06bl BBECTM TEKYLLMIA AaKTUBHbBIN KOHTPOANIED B LOMEH:

1. HaxmuTe KHonky «MpucoeamHUTbCA» — OTKPOETCS CTPAHULLA NPUCOEAMHEHUS KOHTpOnepa

n PHCOEOMHMTBCA

Wma gomena *

| ga.domain.local |

ApgMHUHWCTPaTop cEpEEpa

| WIN-SKLIBZGEION |

IP pomena * KDC (yxaxute kdc uepes npo6en)

| 192168.6.60 | | WIN-9KLIBZGBION.ga.domain.local |
WUma yueTHoi 2anmcu JomeHa * OU y4acTHMHOE pONEBOM MOOENK

| O0ANAOMWUHKMCTpaTOR | MNony4uTs cNMcoK gocTynHex OU

Mapone yyeTHoi 2anuck Jomena * WMmna NetBios *

| S————— ® | oA |

NooTeepauTh

B okHe ykaxuTe:

Mma pomeHa - nonHoe DNS-umMsa gomeHa Active Directory, kK koTopoMy npucoeanHsetcs koHTponnep CX/

Apnmunuctparop cepepa - NetBIOS-1ms BbiaeneHHOro cepeepa, BbiCTynawLwero nocpesHukom Mexay AD u
CX[. Ecnu Takoi cepBep He UCNOMb3YeTCs, MOIe MOXHO OCTaBUTb MYCTbIM

IP pomeHa - IP-anpec koHTponnepa fomeHa unu DNS-cepBepa, Bxoasaiiero B coctaB AOMeEHA

KDC (ykaxute Heckonbko kdc yepes npoben) — umeHa cepsepos Key Distribution Center. KDC Bbigatot 61-
netbl Kerberos 1 Heobxopaumbl ans paboTbl NPOTOKONOB Ha ero ocHoe, HanpuMep NFS. Cuctema MoxeT 06-
HapyxuTb KDC aBToMaTnyeckn nnbo Mcnonb3oBaThb B 3TOM POSIM KOHTPOJIEpP LOMEHA, YKa3aHHbIM B none «IP
AOMEHa»

Mmga yuétHo 3anucu loMmeHa — y4€THAs 3anMCb NOJIb30BATENS, MCNOAb3yeMasn A9 NPUCOEAMHEHNS K [LOMEHY

Maponb yuétHoi 3anucu [lomeHa — Naposib YYETHOM 3aMMCK NONb30BATENS, UCNONb3YEMON ANS NpUCOeaUHe-
HWS K [OMEHY

Mma NetBIOS - kopoTkoe MMsl foOMeHa

2. Haxmurte «Monyuntb cnucok poctynHbix OU» 1 Bbibepute OU yyacTHMKOB poneBoi Moaenu (Heobs3aTenbHo)
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HUma pomena *
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| ga.domain.local

AgmMWHUCTpaTOp cepeepa

| WIN-9KLIB2GBION

IP pomeHa *

KDC (yxamute kdc yepes npoben)

| 192168.6.60

| | WIN-9KLIB2G8ION.qa.domain.Local

WUma yyeTHoi 3anucn flomeHa *

OU y4acTHMKOE pONEBOM Mogenu

| OANAOMUHKWCTPaTOPR | Nowck no onuram &

Mycmo
Maponk y4eTHol 3anuck Jomena *

Domain Controllers

autotest_ou

nested_ou/autotest_ou

NoaTeepauTs

3. HaxmuTe «MoaTBEpANTDLY

p
© MNpumeuanne

* Y106bl NpOBEPUTH YYETHYIO 3aMUCb MONb30BATENS LOMEHA, BbIMAMTE U3 CUCTEMbI U BbINOJHUTE BXOA Yepes
CNy0y KaTasoros, ykazas UMA YYETHOI 3anncu 1 NapoJib

* [pu NnpucoenmHeHnM K [OMeHY 13 Beb-MHTEpdeNca 0AHOIr0 KOHTPOIEPA CUCTEMA BbIMOJHSET NPpUCOeAVHEHNE
cpasy ana aByx koHtponnepos (ENGINE-O n ENGINE-1)
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PepaktupoBaHue

1. Y106bl U3MEHUTL NAapaMeTpbl LOMEHA:
e HaxXmute NpaBoOM KHOMKOM MblLLM MO S4YeliKe CTPOKM
e OTMeTbTe hNaXoK CTPOKM

2. B Bbinagatowwem cnucke Bbibepute «PepakTupoBaTb»
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PykoBoacTeo agpMuHucTpatopa ASPOAUCK ENGINE AQ 460
|

YpaneHue

1. YT106bl yoaNUTL LOMEH, BbIMONHUTE O4HO U3 AENCTBUI:
e HaxXmute NpaBoOM KHOMKOM MblLLM MO S4YeliKe CTPOKM
e OTMeTbTe hNaXoK CTPOKM

2. B Bbinagatowem cnucke BbibepuTe «YaanuTb»
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PykoBoacTBo agmuHuctpaTtopa ASPOAUCK ENGINE AQ 460

Cucrema JIMLLEH3UPOBaHUA

Engine JlaiT Engine AQ 450 Engine AQ 460
®yHKUMOHaN
CH3MWOoTbI, KNOHBI Ha Ha Oa
Henynnukaums Ha Ha Oa
Komnpeccus Ha Ha Ha
ToHkMe ToMa Ha Ha Na
®dannosBbit 1 bnoy- [a Ha Da
HbIM [OCTYN
FC Ha Ha Ha
SSD-k3ww, Ha Ha Oa
Online-tiering
HA-knactep Ha Ha Da
JlokanbHag pennuka- [a [a Na
ums
[pynnbl  KoHcUCTeHT- Hert Ha Oa
HOCTU
Asymmetric Het Ha Da
Active-Active
MeTtpoknacrep Het Ha Ha
Pennukauns Het Ha [a
DDP Het Ha Oa
Mamatb 64 b (Ha koHTponnep) n0 3072 I'b (Ha koHTponnep) n0 3072 I'b (Ha koHTponnep)
IOuckoBas noacucre-
ma

BctpoeHHas  amcko- 24 SAS/SATA 2.5%/3.5
Bas KOP3MHa
MNopTbl pacwmnpeHus Het
MakcuManbHoe 180
KON-BO IMCKOB
MHTepdeiicHble nop-
Thbl
6 CNOTOB paclUpeHus

Ethernet 1/10/25Gb: no
24 noptoB

FC 16/32Gb po 24/12
nopToB

Het

2x2 x SAS12Gb
608

10 cnoToB paclumpeHus (BKto-
yaa 2 OCP)
Ethernet 10Gb - oo 40 nopToB

Ethernet 25Gb - go 20 nopTos

FC 16/32Gb - po 40/20 nop-
TOB

SAS 12Gb Backend SFF8644 -
£0 8 nopToB

Ectb

2x2 x SAS12Gb
608

10 cnoToB paclumnpeHus (BKo-
yas 2 OCP)
Ethernet 10Gb - no 40 nopToB

Ethernet 25Gb - no 20 nopTos

FC 16/32Gb - no 40/20 nop-
TOB

SAS 12Gb Backend SFF8644 -
no 8 nopTos

Cucrema MMUEeH3UpPOBaHUA
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PykoBoacTBo agmuHuctpaTtopa ASPOAUCK ENGINE AQ 460

[octynHble onuun

LoctynHblie onumu nuueHsmposaHusa ang CXA4 ASPOAUCK ENGINE AQ 450/460

[apT-HoMep HasBaHWe nuLEeH3MK Buo nuueHsunposa-
HUS

basosas nuueHsua (npotokonsl FC/iSCSI/NFS/SMB, Thin Provisioning, koM-  BkntouyeHa no ymon-

Mpeccus, CHIMNLWOTbI/KNOHbI) YaHUIO

ASCO-1SSCS SSD-k3w (4TeHue 1 3anumcb) Mo koHTponnepam
ASCO-1TERN Online-tiering o KoHTponnepam
ASCO-1DEDl [Odenynnukaums Mo koHTponnepam
ASCO-1LORE JlokanbHas penankaums Mo koHTponnepam
ASCO-1DIRE YnanéHHas pennukaums (CUHXPOHHAs/aCMHXPOHHAA) o koHTponnepam
ASCO-1MTR( MeTpoknacrep o koHTponnepam
ASCO-RAND: HononHutenbHble 12 auckos B CX/ (cO6CTBEHHbIE AMUCKM) Mo konnuectBy

ASCO-1ANDIl HeorpaHuyeHHOe KON—BO AMCKOB (COBCTBEHHbIE AMCKM) Mo koHTponnepam

Cucrema MMUEeH3UpPOBaHUA 327



PykoBoacTBo agmuHuctpaTtopa ASPOAUCK ENGINE AQ 460

Mpasuna

ﬂpaBMna NINUEH3UPpOoBaHMA:

1. ®yHkumoHan, 3a ucknoveHmem ASCO-RAND12, nuueHsmpyeTcs no uncny KoHTponnepos. Ecim B cucteme ycra-
HOBJ/IEHO ABa KOHTponepa, Heo6XxoanMo NpuobpecT ABe NULLEH3UM

2. B cnyyae ncnonb3oBaHWS COBCTBEHHBIX AMCKOB HEOOX0AMMO npuobpectu nuueHsumio. B psae cnyvaes BbirogHee

NprMobpecTu NULEH3UI0 HA HEOrPAHUYEHHOE YUCSIO AUCKOB, YEM NPUOBPETATL HEOBXOAMMOE YMCIO NULLEH3UI Ha
12 puckos

3. MNpu ucnonb3oBaHMM Takoro GyHKLUMOHANA, KaK AeAynaMKaumsa 1 yAANEHHAs peniuMKaums, HeobxoaMmMo Hapsay ¢
NIMLEH3MEN NPeayCcMOTPETb AOMONHUTENbHbIE 06bEMBI onepaTMBHOM namsaTh B CX[]
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