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1. AnnapaTtHble naatdpopmbl

1.1 KoHTponnepHbie napbl

Cuctembl xpaHeHus gaHHbix ENGINE, He3aBUCMMO OT MOgenun, ABYXKOHTPOIepHble. Bce OCHOBHble

KOMMOHEHTbI CUCTEM, BKAtOUasA KOZOBYHO 6a3y, GpoHT/63K-3HA aganTtepbl, HocUTenn nHdopmMauuu,

MOy pacllnpeHna n 1.n., ABAAKOTCA MAEHTUYHbIMMW.

KoHTponnepHbie napbl CXJ, ASPOANVCK BbinyckaroTca B Koprycax cnefyrowmx ¢popmaTos:

ABYXKOHTpoAnepHoe waccu dopmata SBB (Storage Bridge Bay) — knaccnyeckoe ncnonHeHve
CXA. Y3nbl KOHTpOA/NEPHOM Napbl GM3NYECKM pPacronoXeHbl B OAHOM Kopryce/Laccy,
COeAVHEeHbl BHYTpY Kopryca MHTepkoHHekToM no wuHe PCl nan Ethernet n noakntoueHbl k
obuwemy 63knnenHy AMCKOBOW KOP3WHbI Ha nepeAHen naHenn kopnyca. [ns
AOMONHUTENBHOTO PaCLUMPEHNA eMKOCTU U/UAN NPOU3BOAUTENBHOCTU MNpeayCMOTPEHDI
BHeLHWe Moayau (cM. pasgen «<Mogayan paclumpeHmns»);

pa3genbHble Y3/bl KOHTPObHOW Mapbl, TO €CTb KOHTpoaepbl CX/, pacnonoXeHbl B pa3HbIX
Koprycax, COeAMHAITCA MeXJy cOoboM C MNOMOLLBIO BHELHEro WHTEPKOHHEKTa Mo
onTuyeckomy mam megHomy Ethernet (10/25/40/100 Gb/s). AuckoBble KOP3WHbI B TakOM

peLueHM MOTyT HbITb TONIBKO BHeELLHMWE (CM. pa3gen «Moayan paclumpeHns»).

Ha 6ase annapamneix nnamgbopm komnanuu "Akeapuyc”

Ha Bcex AoCTynHbIX BapyaHTax KOHTPOJIIEPHbIX Nap NpeAyCcTaHOBIEHO NporpaMmmHoe obecneyeHne
ASPOANCK BOCTOK Bepcum 5 nau BblLue.

Bce mogenn koHTponnepos, 3a uckaodeHnem ENGINE AQ Jlant, noaaep>XuBaroT yCTaHOBKY

cneayrowmx Front/Back-end agantepos:

Fibre Channel 8/16/32 Gb/sec;
Ethernet 1/10/25/40/100 Gb/sec;
Infiniband 40/56/100 Gb/sec;
SAS3 12Gb/sec.
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JocTynHble KOHOUIypauun KOHTPOJNEPHBbIX Nap MpuBeAeHbl B AOKyMeHTe «TexHuueckas

cneumndurkaLmnsa».

1.2 Moaynum paclumpeHus

MOAyIII/I paclmnpeHna no3BONAKOT pellaTb ABe 3ajaudl. yBeJMYeHMEe €eMKOCTU U yBeandeHue

npon3BoANTE/IbHOCTW.

MOAyﬂI/I pacwunpeHna ,D,I/ICKOBOI‘/’I EMKOCTN — 3TO Khnaccnm4yeckme AnCKoBble MOAKN. B cucremax

xpaHeHuna ASPONCK nogaep>xvmBaroTca cneayroline Moaenn ANCKOBbIX NOAOK:

e 24 ancka SAS 2,5/3,5', 4U, 2xBI;

e 24 ancka SAS 2,5, 2U, 2xBI;

e 78 anckos SAS 2,5/3,5', 4U, 2xBIT;
e 108 anckos SAS 2,5/3,5', 4U, 2xbT1.

Bonee noapobHas MHbopMaLma 06 annapaTHOW COCTaBAAIOLLEN, BKAOYAN INLEH3NOHHbIE OMLMMK U

nojAep>XxvBaeMble HOCUTeNN MHPOPMaLMK, NpuBeaeHa B «TexHUYecKon cneumbukaLmm».
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2. ApxuteKTypa XpaHeHuA

2.1 RAID Distributed Group

Apxutektypa xpaHeHusa gaHHbix B CX[ ASPOANCK nopaepxwvBaeTr ABa MeToja opraHmsaumm

XpaHeHus:

RAID Distributed Group (RDG);
Dynamic Disk Pool v1 (DDP1).

OcHoBHble ocobeHHOCTM peann3aunmn RDG B cuctemax ASPOANCK:

RDG cOCTOST M3 BUPTYyasibHbIX YCTPOWCTB, KaX0e N3 KOTOPbIX UMEET 3afaHHYyt0 CTPYKTYpY
RAID (1/10, 5/50, 6/60, 6P/60P) (TpoliHas YeTHOCTb);

B RDG noagaep>xwuBaetca n GaninoBbiv, 1 610UYHbIN AOCTYN;

BMPTYyasibHble YCTPOMWCTBA MOCNEA0BATENBHO OOBEAMHANOTCA B OAHY BUPTyalbHYO rpynmny
RDG, 3a cuyeT 4yero KOAMYECTBO AWUCKOB B rpynnax (M AN AaHHbIX, U ANA YETHOCTM) He
OTrpaHNYEHO;

BHE 3aBMCMMOCTM OT 06bema TomMa nan GansoBON CUCTEMbI BCE ANCKWU B Fpynne y4acTByoT
B BBOZE-BbIBOAE ANA AAaHHOIo ToMa uan GarnoBon CUCTEMBI;

AVICKM TopsAYen 3aMeHbl ABAAKOTCA rNobanbHbIMY;

ntobas rpynna MoxeTt 6bITb Kak rMOpPUAHON, Tak U CTaHAAPTHOW;

€CTb BO3MOXHOCTb MCMONb30BaHUA SSD Kalla Anf YCKOPEeHMUs onepaLnii 3anmch Ha XXecTkume
AVCKY;

SSD aunckn ans online-tiering;

murpaumsa LUN «Ha nety»,

MIHOBEHHbI€ CHMMKW, CH3MKAOHbI U CBA3AHHbIE KNOHbI;

cKkopocTb NepecTpoeHmnsa RAID MOXHO perynanpoBaTtb NOANTUKOM NEPECTPOEHUS;

RDG Hamnyywmnm obpa3omM NoAxoauT A/ ornepaumi NoCiefoBaTelbHOIO YTeHUs/3anmcu

AaHHbIX, a TakK>Ke and onepau,vuZ cnyqaﬁHoro UTeEHNA.
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APXUTEKTYPA RAID DISTRIBUTED GROUP

* BONBWMWE OBBEMbBI

*« OYHKUMOHANBHOCTL

« GAWNOBLIA M BNOYHBIA AOCTYN
« NOCNEAOBATENLHAR HATPY3KA

« CMEWAHHAS HATPY3KA

(

RDG crpain
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2.2 Dynamic Disk Pool

OcHoBHble ocobeHHOCTM peannzaumn DDP B cuctemax ASPOANCK:

e DDP coctouT 13 nponsBoabHOro Habopa amckos — nyna (Pool);

® Ha KaXZAOM nyse MOXHO OpraHu3oBaTb 6/J04YHble YCTPOWUCTBA CO CAEAYHOLUMMUN YPOBHAMM
oTkasoyctonumsoctu: RAID 0, 1, 10, 5, 6;

e B DDP noapaep>xmBaetca Tonbko 6a104HbIA goctyn (iISCSI, FC);

e pekomeHayetca Kk ucnosnbsosaHuto ana All Flash anckos;

e BHe 3aBMCMMOCTM OT obbeMa TOMa BCe AMCKM B Myfe MOryT y4acTBOBaTb B BBOZE-BblBOAE
ana paHHoro toma (ans RAID5 n RAID6 ectb norvyeckoe orpaHuyeHue no KoJn4ecTBy
ANCKOB Ans ogHoro 6no04Horo ycrporictea: 10 auckos ans RAID-5 n 24 ancka ans RAID-6);

e JWNCKM ropsiyert 3aMeHbl ABAAIOTCA rN0b6anbHbIMY;

e murpaumsa LUN «Ha nety»;

®  KJIOHbl 1 MTHOBEHHbIE CHUMKWY;

® MpW BbIXOAE N3 CTPOS ANCKA MPOUCXOAUT YaCTUYHOE NEepPeCcTPOEHne AaHHbIX (3HaUNTEeNIbHO
HbICTpEe NONHOro NepPecTpoeHuns), Tak Kak HEOHXOANMMO BOCCTAaHOBUTb YETHOCTb JaHHbIX Ha
YPOBHE YaHKOB TO/IbKO A/1a 3aTpoHyTbiXx LUNOB;

e Oonee BbICOKasa NMPOU3BOANTENBHOCTb MO cpaBHeHWtO ¢ RDG ansa onepauni cnyyamHowm

3anmncK 1 YteHuns, ocobeHHo npu ncnonbsoBaHun All-Flash koHdurypauwmi.

APXUTEKTYPA DYNAMIC DISK POOL v1

)

« B/IOYHLIV AOCTYN
« CNYYHAVHAS HATPY3KA

DDP vauk-nyn

S
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3apaun/PyHKumoHan

KonnuyectBo KOHTpOANEPOB 2

OtkazoyctonumBoctb HA-nap Active/Active (ALUA)

1/10, 5/50, 6/60, 6/60P

YposHnu RAID (TpOiiHAS UETHOCTH) 0,1,10,5 6
BaouHbIn gocTyn Ja
®annoBbIn gocTyn [a Het
MpoTokonbl 4ocTyna FC/iSCSI/NFS/SMB FC/iSCSI
mbpuaHble rpynnel (HDD+SSD) [a Her
RAID-6 — 24 ancka
i
i
g
CHanwoThl ROW TomoB), ROW (ansa
«TOHKWX» TOMOB)
-
.
.
s
.
g
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3. DYHKLMOHANBHOCTDb

3.1 YnpaBnenune CX/

Bce cuctembl xpaHeHus ASPOAWVCK mncnonb3ytoT eAmHbli MHTEPaKTUBHbIM web-nHTepdenc Ha
PYCCKOM #3blKe, MO3BOAAIOWMNA YNpaBaaTb BCeEMU KOHTpoanepamu CX[, yCTaHOBNEHHbIMW B

cncTeme, a Takxke obecrneurBaroLLniA:

e nogaepxky npotokona HTTP n 3awuwenHoro HTTPS ana goctyna k Web-uHTtepdelicy;

e  BM3yann3aLumo KOHTPOANEPOB, ANCKOB M MOPTOB BBOAA-BbIBOAQ;

® BM3yanM3aLMiO0 CEHCOPOB U AaTYMKOB TeMMepaTypsbl;

®  MOHUTOPWHT COCTOSIHUS W Harpy3ku B peasbHOM BPeEMEHU;

e JIOrMpOBaHMe AENCTBUA afMUHNCTPATOPA;

e BO3MOXHOCTb BbIFPY3KM JIOFOB U CTaTUCTUKW;

e KOMaHAHyto cTpoky (linux-like) ana aBToMaTn3aumm onepauuy;

e oTnpasky onoseleHni no SMTP, SNMP, SYSLOG;

e ynpaeneHue yepes Rest API;

e BHELWHWIA MOHUTOPUHT ¢ nomoLbto GRAFANA 1 Zabbix.
P aP

Cumocrs Coctomeme

NaREWE TR K Aocryn

NG O OGN

Raid Distributed Group
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3.2 REST API

NuTepdenc npuknagHoro nporpammmpoBanna (APl) Heobxoanm Ansa B3aMMOAENCTBUA C APYTUMN
NPOrpaMMHbIMU CUCTEMaMK, TaKUMW KakK CUCTEMbl Pe3epPBHOro KOMMPOBaHWA U MOHUTOPUHra. API
No3BONSET aBTOMaTM3MpoBaTb ynpasBaeHne CX/[, wHTerpupoBatb HeobxoaWMble QYHKUUM BO
BHELUHWE CUCTEMbI N MPUNOXKEHUA: CUCTEMbI BUPTYanmn3aLmm, CUCTEMbl PE3ePBHOIO KOMMPOBaHUA U

BOCCTaHOBJIEHMA, MOPTa/ibl CaMOOBCIYXXMNBaHMA B 061a4HbIX MHPPACTPYKTypaXx.

Peannzauma APl B CXA ASPOAVCK cnepyeT apxutektypHomy nogxoay REST, uto obneruyaer
B3anMoZencTBue ¢ ApyruMu MHGOPMaLNOHHBIMU CUCTEMaMU U MacliTabupoBaHme. Habop dyHkumi
ynpaBnenna CX/[, BkatouaeT co3gaHve 1 yaaneHue rnyaoB M TOMOB, ManmnuHr TOMOB, yNpaBiaeHue

CO34aHNeM CHUMKOB AaHHbIX, yripaBaeHuve penaunkaumer, QOS, dalrinoBbiMu cpesamun n apyrue.

EngineAPI

Authentication A
S apd St Svelken

RDG ~
fapi rdgipeel Got P
Sl fedg fpoal wia F vy
fopd frdg fpoal f{nana} i F o

TS ovt/rsairost/ (nma} Dot 9

FaplSrdgs lun Gt o

3.3 Bbicokas AOCTYNHOCTb

CX4, ASPOANCK noasep>kumBaeT BbICOKYHO AOCTYMHOCTb active-active. OTO 0O3HayaeT, 4ToO BCe
CUCTEMHbIE KOHTPOIIEPDbI BCErAa MCNOb3YHOTCA Npun 0bpaboTke aaHHbIX. uckoBble rpynnbl (RDG n
DDP) pacrnipegenatorca Mexzay BCEMW aKTUBHbIMW KOHTposnepamu. [lpu 3toM agmuHucTpartop
CUCTeMbl B Cyvae HeobxoammMocTn (Hanpumep, 414 OOHOBAEHMA) MOXET BPYUHYHO MepekatoyaTb
rpynnbl mexay koHTtpossepamu. [pu pabote nmo npotokosy Fibre Channel noagepxwusaetcs
TexHonorna ALUA, koTopasa obecneumBaeT MCMOAb30OBaHWE OMTMMasbHbIX MyTel Ans AocTyna K

AAdHHbIM U 6bICTpoe nepeknryeHne B cay4yae annapatHbIX cboes.

Knacteproe MO ASPOAUNCK pabotaeT kak ¢ 6J104HbIM, Tak 1 ¢ painnosbim gocTynom. Heartbeat
MeXJy HOJaMW BbIMONHAETCA C MOMOLLbIO MHTEPKOHHEKTa (BHYTPEHHEro WaM BHELIHero B

3aBUCMMOCTM OT anmnapaTtHOM peanm3auun KOHTposaepHbix nap). Knactep aBTOMaTMuecku
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nepekaryaeT ontMmMalibHble N HEOMTUMAJIbHbIE NMYTU, a TakKXKe NMO3BONAET aBTOMATUNYECKUN MEHATb
BaAajenbla rpynn XxpaHeHna B Ceyrowmnx cay4yanx:

e 0OTKa3 KOHTpoJ/sepa (CMeHa Biajenbua);
e OTKa3 3a4elCTBOBaHHbIX B BOoZe-BbiBOAe nopToB CX/ (cmeHa BnasenbLa);

e 0OTKa3 MopTa Ha XocTe (CMeHa NyTer ONTUMabHbIN-HEONTUMaNbHBbIN).

Ha npumepe Huxe MnokasaHa ABYXKOHTpoOanepHas KOHurypauumsa, KOTopas MoAKAtoYeHa K 2-M
noptam XocTa, Ans Kotopbix cpeactBamu OC HactpoeH multipath. Ha CX/, co3gaHbl 4 rpynnbl
XPaHeHUs: AN 2-X U3 HUX Ha3HauyeH BafesbLeM NepBbi KOHTpoanep (KoHTpoanep-0), ansa 2-x
APYrvX BNasenbLeM HazHaueH BTOPOWN KOHTposnep (KoHTpoanep-1). Oba koHTpoanepa (1 4 rpynnbl)
BMAHbI 06omM noptam xocta. [na DDPO n RDGO Bnagenbuem HasHauyeH kKoHTpoanep O; nyTn yepes
3TOT KOHTPO/NEep ANA AAHHOW Tpynnbl SABAAKOTCA OMNTUManbHbiMW. [lpu 3TOM cywiecTByeTt
HeoNTUMas/IbHbIA NyTb (Yepe3 MHTEPKOHHEKT U KOHTposnep-1), KOTOPbIA 3aAenCcTBYeTCa B Caydae
OTKa3a OCHOBHOro nopta Ha xocte. s DDP1 n RDG1 obpatHaa cuTyauus: BnajenbLem aBaseTcs
KOHTpoANep-1, Yepe3 Hero IEXUT ONTUMaJbHbIN NMyTb, @ Yepe3 UHTEPKOHHEKT N KOHTpoanep-0 —

HeoNTUMa/bHbIN.

Cepeep

DDP O RDG 0 DDP 1 RDG 1

CXJ, ASPOAMNCK

s OCHOBHOW NyTb

mmmmmm PesepBHbINA NyTb
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B ntoboni MomMeHT agmuHuctpatop CX/ MoXeT cMeHWTb Bhagesbla Kaxaon u3 rpynn. MNpouecc
CMeHbI Bfajenbla 3aHMMmaeT npuMepHo 5-10 cekyHa 1 nponcxoanT 6e3 npepbiBaHNA BBOAA-BbIBOAA.
JTa ke onepauua BbINOJAHAETCA aAMWHUCTPATOPOM ANS MEepeBOAA KOHTPOAAepa B pPexXum
obcnyxmMBaHuWs, Hanpumep, Koraa TpebyeTca annapaTtHoe nan nporpammHoe obHosaeHne CX/J,.

3.3.1 Otkas nopTa

Ha cxeme Huxe npeacTaBiaeHa cuTyaLmsa OoTkasa MopTa Ha XOCTe, KOTOPbIN Bbla ONTUManbHbIM ANA
rpynn DDPO n RDGO (uepe3 koHTponnep-0). B atom cnyyae CX[, aBTOMatnuyecku 3ajenicTByet
HeoNTMMasbHbIN NYyTb Yepe3 KOHTPoANep-T1 U MHTEPKOHHEKT, YTO COXPaHWUT AOCTYN K AAHHbIM, HO C
[LOTMONHUTENBHOW 3alepP>XKKON. MOXeT MCNoab30BaTbCA KakK BHYTPEHHWA WHTEPKOHHEKT, TaK W

BHewHMe 25/40/100I6ut/c coegnHeHus.

Cepeep

Mopt 1

I Mopt 2

DDPO RDGO DDP1 RDGI1

CXA, ASPOANCK
= OCHOBHOMW NYTb

mmmms PezepBHbIW NYTb

Koraa nopt Ha xocTe ByAeT BOCCTaHOBJIEH, JaHHble aBTOMAaTUYeCKM NOoWAyT No ONTUMaabHOMY
nyTu.
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3.3.2 OTKas KOHTpoAnepa

Ha cxeme Huxe npejcTaBieHa CuUTyauums OTKasa KOHTpoanepa. B ciayuae ¢usmuyeckoin notepw
KOHTposnepa (MaM  2-X MOPTOB BBOAA-BbIBOAA HA KOHTPOANEPE) CUCTEMA  BbIMOJHUT
NPUHYAUTENBHYIO CMeHy Bajesblia BCEX FPYMMn XpaHeHWs Ha OTKasaBLUEM KOHTpoanepe. [anee
NPOW30MAET CMeHa BAajenbLia, YTO NponcxoauT 6e3 npepbiBaHNS BBOAA-BbIBOAA.

CepBep

Mopt 1

I Mopt 2

KOHTPONNEP 1

DDPO RDGO DDP 1 RDG 1

CXA, A3POAUNCK
= OCHOBHOW NyTb

=== PezepBHbIN NYTb

Korga koHTponnep-0 cHOBa BepHeTCA B CTPOW, aZAMUHUCTPATOPY HYXHO OyAeT BPY4YHYHO CMEHWUTb
BNajenbla Ha KoHTposnep-0 obpaTHo.
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3.4 ®annoBbiv N 6,10UHBIV AOCTYN

BnouHbli pgoctyn obecneumBaeTcA nyTeM npejocTtaBnaeHns 6aouHoro ycrtpownctea (LUN)
KOHEYHOMY XOCTy MAM xocTam no npotokosnam Fibre Channel, iSCSI ¢ nogaepxkon ISER van IB.

BaouHbI goctyn moxeT npegoctaBaaTbea ¢ LUN, cozgaHHbix kak Ha RDG, Tak 1 Ha DDP rpynnax.

dannoBbIi gocTyn obecneymBaeTca nyteM npegoctaBneHns GannoBon CUCTEMbI MO NPOTOKOIaM
NFS n SMB (CIFS) koHeuHomy xocty wuam xoctam. [Ana SMB (CIFS) moxeT wmncnonb3oBatbCs
aBTOpM3aLma nosb3oBatese ¢ nomoLbto Active Directory. ®alinoBbi foctyn paboTaeT ToNbKO ANs

RDG rpynn.

LUN-bI n darinoBble cnctemsl cosgatotca BHyTpyu RDG-rpynn. B pamkax ogHown RDG rpynnbl moryTt
dyHKuMoHupoBaTb kak LUN-bI, Tak 1 dannosble cuctembl. MNpn 3Tom pasmep RDG moxeT 6biTb
AVHAMUUYHO yBENNYEH (T. €. B OHNANH peXumMe) C MOMOLLbIO f0baBNeHMA 4ONONHUTENBHBIX AUCKOB
B RDG.

Kak ana pannosoro, Tak 1 ana 6104HOro A0OCTyNa NOAAEPXKMBAtOTCA creaytowme ypoBHu RAID ans
RDG:

e RAID 1/10;
e RAID 5/50;
e RAID 6/60;

e RAID 6P/60P (TpoiHas YETHOCTb).

[na 6nouHoro goctyna noaaep>xmBatotca cnegyrowme yposHu RAID ans DDP:

e RAIDO;
e RAID 1/10;
e RAID5;
e RAID 6.

B cucremax xpaHeHua pgaHHbix ASPOAUNCK darinoBbii 1 6AOYHBIN AOCTYN MOXHO
obecneumBaTb C OAHOMO W TOrO >e€ KOHTPOANepa, AOCTAaTOMHO /IMWb Hanuuus

cootBetcTBytowmx Front-End agantepos (FC, Ethernet, IB). YcTaHOBKa AOMOAHUTENBHBIX

cneunanbHbIX MOAYNEN He TpebyeTcs.
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3.5 MrHoBeHHble CHUMKMU, KJ/IOHbI, CBI3aHHbIEe KJ/IOHbI

MrHOBeHHble CHUMKW (CH3MWOTbI) U CBA3aHHble KNOoHbl B RDG n DDP (B cnyyae TOHKMX AyHOB)
NCMNONb3YHOT MOAENb Nepeagpecaummn npu 3anunck (Redirect-on-Write), 1.e. CX/, Bcerga nuwieT HOBble
6710KM AaHHbIX B HOBOE MECTO, NMepecTaB/ffa Ha HUX yKas3aTenb, a cTapble 6J10KM AaHHbIX (T.e. Ha
KOTOpbIE y>Ke HET yKa3aTesf) HUKOrAa He CTUPAKOTCs, @ MOMEYaroTCs CUCTEMOM KaK OCBODOXAEHHbIE.
DTOT MEexaHW3M MO3BOJIAET CO34aBaTbh JIHOOOE KOJMUECTBO CHIMLIOTOB U CBA3AHHbIX KJIOHOB 6e3
Kakoro-svmbo BAVAHMA Ha NPON3BOANTENbHOCTL CX/,.

Cramuor 2 L hA s ks T st A 1 1

CH3NWOTbI CO3/atOTC MTHOBEHHO M M3HAYalbHO He NOTPebAsAOT JMCKOBOE NPOCTPAHCTBO, @ PacTyT

no Mepe NaMeHeHNA AaHHbIX.

CBA3aHHble KJ/IOHbI CO34a0TCA MIFHOBEHHO W Cpa3sy MOryTt ObITb AOCTYNMHbI CepBepy Ha

yTeHue/3anncb NPU HaAMYMKM MannuHra (AOCTynHbl ToNbKO ana RDG).

MNMone3Hon ¢yHKUMEN ABNAETCA CO3JaHuWe/yAaneHne CHIMWOTOB MO PacnMCcaHUIo (J10KaabHas
penavkaumsa). 3T0 NPMMEHNMO, ecn TpebyeTcA COXpaHATb pe3epBHbIe KOMUMN JaHHbIX OYEHb YacTo,
UYTO HEeBO3MOXHO CAeNatb BHELWHWMW CUCTEMaMW pPe3epBHOrO KOMWPOBAHWA, T.K. B CUAY KX
cneumndurkn (Bbicokas Harpyska Ha KaHasbl, 4ONroe BpeMs 3anmcu 1 nNp.) OHW pe3epBupPYOT JaHHble

06bIYHO He yaule 4Yem pa3 B CYyTKW.

B 3TOM cnyuae ecTb BO3MOXHOCTb HAaCTPOUTb PacnmcaHme CHIMLWOTOB, HanNpuMep, Kaxapble 3 yaca B
TeyeHMe CyTOK CO CPOKOM XPaHEHWs OAHM CyTKW. Yepes CyTKM CHIMLWOTbI HAYHYT Nepe3anmcbiBaThCA
3aHOBO, a JaHHble CcTaplue CyToK Yy>Xe OyayT cOoxpaHeHbl BHELIHEW CUCTEeMOW pe3epBHOro

KonnpoBaHUA.
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CH3MKJIOH — 3TO rMbpua KNoHa 1 cHanwoTa. CH3NK/IOHbI CO3AatoTCA BbICTpee, YeM Kaaccuyeckune
KNOHbl M M3HaYaNbHO 3aHVMMatOT POBHO Ty MOJNE3HYH €MKOCTb, KOTOPYHO 3aHUMaeT UCToYHUK. MNpn

3TOM CH3MKNOH, KakK " KNacCcu4eckni KJIOH, MO>XeT HaxoAnTbCA B nobon rpynne
BocctaHoBeHMe LAAHHbIX N3 CH3MLWOTOB 1 CBA3aHHbIX KNTOHOB MO>XHO BbINOJIHATL ABYMA crnocobamu:

1. OTKaTWUTb CH3MLWOT/CBA3aHHbIA KJOH, MOAHOCTbIO nepe3anucaB faHHble LUN/OC. 31o
yAO6HO, Korga Hy>KHO 6bIcTpo BoccTaHOBUTL LUN/®C nosHOCTbIO.

2. [lpucoeanHnTb CBA3aHHbIA KNOH B Buae otaenbHoro LUN/®C k xocTy n BOCCTaHOBUTb
fJaHHble ¢ 31oro LUN. Takon cnocob noaxoauTt pAnsa cuTyauui, KOrja He HYXHO
BocctaHaBamBatb LUN/®C wennkom, a Hy>KHO BOCCTaHOBUTb TOJIbKO HEKOTOPble OOBEKTI

(bannbl).

CH3MKNOHBI 1 CBA3aHHbIE KNOHbI BO3MOXHO TakXe NOoAKIKO4YaTh K XOCTY B BUAE OTAE/IbHbIX LUN wnan

bannoBbIX CUCTEM.

CX4, ASPOAVICK He wnMeeT OrpaHWYeHW MO KOAMYECTBY CO3JaHHbIX CH3MLWOTOB W

CH3MK/IOHOB, 3a UCKOYEHMEM GU3NYECKOTO OrpaHNYEHNs NCMONb3yeMOro 0bopys0BaHUS.

3.6 N'pynnbl KOHCUCTEHTHOCTU CBA3aHHbIX K/IOHOB

TexHonorna obecneveHns KOHcUCTeHTHocT rpynn  TomoB  (LUN) npeaHasHaueHbl  ans
CUHXPOHM3aLMM  CO34aHNA MFHOBEHHbIX CHUMKOB B C/IOXHbIX, KOMMIEKCHbIX OKPY>XXEeHUSAX.
Ob6beanHMB TOMa B aorudeckyto rpynny, CX[, obecneuvBaeT mx CBA3AHHOCTb MPWU OnepaLmsax
NOKaNbHOW VAW yAaneHHOW penavkauuun. Ecam co3paétca CHMMOK JaHHbIX, TO MOXHO ObiTb
YBEPEHHbIM, UTO CHUMOK JaHHbIX A8 BCEX TOMOB B rpyrnmne CO34aeTcA Ha onpeAeneHHbIi MOMEHT
BPEMEHWN OAHOBPEMEHHO W CMHXPOHHOCTb cucTeM bByaeT obecneuveHa. Bo3moxxHO ob6HOBAeHMe

CHMMKOB B rpynne A0 TeKkyLlero COCToAHNA Kak B Py4YHOM pexunme, Tak 1 no pacnmncaHuio.

rpyn na KOHCUCTEHTHOCTUA

[ R
o /

1 ]
MrHOBEHHbIN CHUMOK AenaeTca 4NA rpynnbl KOHCUCTEHTHOCTHU B LIENOM.
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3.7 Murpauma 6/104HbIX YCTPOWUCTB «Ha NeTy»

CX4, ASPOANCK noasep>xknBaeT GyHKLMOHAN Murpaumm 6J04HbIX ycTporncte Ha RDG 1 DDP «Ha
NeTy» MpO3pavyHO AN KOHeYHoro notpebutens. PyHKUMOHaN MOXKeT OblTb MoneseH AN
nepemMeLLeHs JaHHbIX Ha Apyron ypoeHb RAID, Hanpumep, ¢ RAID5 Ha RAID10 ans yBeanyeHus
NPON3BOANTENBHOCTU. TakXe JaHHble MOTyT 6biTb NepeMeLLeHbl Ha APYrov TN ANCKOB, Hanpuvep,
¢ NLSAS anckos Ha SSD guckn. Bo3moxxHbI Ntobble HanpaBaeHns nepemeLleHns 6J104HbIX yCTPONCTB

MeXay tmnaMmm 4MCKoB U TnamMmum pe|7|p,0|3.

3.8 Murpauunsa paHHbIX ¢ BHewHnx CX/,

CX4 ASPOANCK no3BosisieT NPOBECTM OHAAMH MUTPaLMIO AaHHbIX 6104YHbIX YCTPOUCTB C BHELUHUX
CX4.

Mwurpayma npoxoanT B HECKOAbKO 3TanoB. Ha nepsom 3tane Ha CXJ, ASPOJWNCK co3paetca TouHas
konua 6a1o0YHOro ycTporcTea ¢ BHewHen CX/. baouHoe ycTtpoicTBo ¢ BHewHen CX/, npe3eHTyeTcs
CX4 ASPOANCK un HaumHaeTcs BHyTpeHHee GOHOBOE KOMMPOBaHWE AaHHbIX C BHewHen CX/ Ha
6n10uHoe ycTponcteo Ha CX/J, ASPOAUCK. XocTy npe3seHTyeTca 6a04Hoe ycTponcteo ¢ CX/, kak ewe
OAVH NyTb A0 CyLLleCTBytOLLLEro 6104YHOro yCTPOUCTBA C MapaMeTPOM «Pe3epPBHbIN».

XocT cepBepbl

FC
(ALUA pe3epBHbIiA NyTb)

FC
(ALUA ocHoBHOW MnyTh)

(poHOBOE KONUPOBaHUE)

P e e e ]

CXA4 ASPOAVNCK BuewHsas 6nounas CXJ,
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Mocne 3aBepLueHNs GOHOBOro KOMMPOBaHWSA AaHHbIX pe3epBHbIn NyTb Ao LUN Ha CXJ ASPOANCK
CTaHOBUTCA OCHOBHbIM W BECb BBOZ/BbIBOJ MEPEKNOYAETCA Ha Hero.

XocT cepeepbl

FC
(ALUA OCHOBHOI NyTb)

FC
(ALUA pezepBHbIA MyTh)

CXA ASPOAUNCK BrewHaa 6nounas CX[

MNMocnesHVM LLaroM ABASETCA OTK/AOUEHWE Pe3epBHOro Nyt ctapon 6aouHon CX/A.

FC
(ALUA OCHOBHOM MyTb)

CXA4 ASPOAMNCK BHewHsas 6nounaa CX/[,

Bce MaHunynsuum ¢ nytaMy 1M GOHOBLIM KOMMPOBAHWE ANA XOCTa SABAAKOTCA MONHOCTbIO
Npo3payvHbIMU.
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3.9 YpaanéHHan penavkauus

Penaunkaumsa asnsetca GyHkumen, koTopas obecneumsaeT 3almTy AaHHbIX, UCNOAb3yAa ABe 1 bonee

CX/[ Ha pa3anyHbIX NaoLLajKax.

Pel'IJ'IVIKaLI,I/IFI ABNAEeTCA HEO6XOAI/IMbIM KOMMOHEHTOM TEXHWYECKOro pelleHnda, ecnu Tpe6yeTcs1

OopraHu3oBaTb NnJaH aBapuinHoro socctaHosneHus (DRP) Ha pe3epBHOM nioLLaskKe.

B CXA4 ASPOANCK MOXHO MCMonb30BaTh 2 pexXmma pennkaumm — CUHXPOHHbBIA M aCUHXPOHHbIN.

Penaunkaumsa Bcerga BoinonHaeTcs yepes noptsl Ethernet.

CuHXpOHHas penaukauua obecneuymBaeT abCOMOTHYH WAEHTUYHOCTb AaHHbIX Ha 0benx uaum
bonee CX/.

I'Ip|/| CI/IHXpOHHOI7I penankaunmmn TpaH3akunm 3anmncn NnpnMeHA0TCA TOJIbKO NMOCAE NMOATBEPXKAEHNA UX
3anncnm Ha BCeX Yy4dacCTHUKax penankaunn, nosTtomMy AnA CI/IHXpOHHOI‘/’I penankaunm  cneayet

NCNONb30BaTh KaHabl CBA3WN C BbICOKOM I'IpOI'IyCKHOI7| CrNOCOBHOCTbIO W HU3KUMU 3ajep>XKamMu.

CVHXpOHHas penvKaumns BbIMOAHAETCA Ha ypoBHe 6ao4yHoro yctporctea LUN. [na daninosbix

CNCTEM CMHXPOHHAaA pennkauna He nogaepXxmBaeTcA.

AcvHXpOHHas penaukauusa obecrneymBaeT MAEHTUYHOCTb AaHHbIX Ha CX/, C 3aaep>kKoK, KoTopas
3aBWCUT OT KavecTBa kaHana cBA3n. CTeneHb OTCTaBaHWA MNOAYYEHHbIX JaHHbIX OT UCXOAHbIX 3aZaBaTb

HeNnb34.

Mpy aCMHXPOHHOW penanKaumm TpaH3aKLMK 3anNMcy BHaYane NoATBEPXKAAROTCA N NPUMEHAROTCA Ha
ncxogHon CX[J, n TONBKO NOCae 3TOro NMPOUCXOAWT nepegava AaHHbix Ha apyrune CXA. Mocne

noay4vyeHna peninky noayvarten NnoaTBEPXAatoT N NPUMEHAROT TPpaH3aKL W,
AJ’IFI onTMMunsauunnm nepegasaemMoro Tpaq)vu(a NCMNOIb3yeTCA aBTOMaTU4eCKaa KOMMNPECCHNA AaHHbIX.

Ncxopa v3 3TOro, AnA aCUHXPOHHOM penaukauum He TpebyroTcs KaHanbl CBA3M C BbICOKOW

MPOMYCKHON CMOCOBHOCTBIO Y HU3KUMMW 3agep KKaMMu.

CI/IHXpOHHaFI N aCMHXPOHHAaA penaMkaunro MOryT MCNoJb3oBaTbCA OAHOBPEMEHHO. Pexxnm

penankaunn 3agaetca 44 KaXaoro 6no4Horo yCTpOVICTBa no OTAE/IbHOCTW.
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KopnopartusHas
ceTb

Mnowagka A )

cepBepl / \

SAN SAN
FC, iSCSI FC, iSCSI

(O Hi 556
(s (L

PEMIUKALUA
CWHXpOHHaA nan
aCUHXPOHHaA
Mnowagka A Mnowapaka b
XA 1 cxa 2

[na penavkaumm AoctynHbl cnegyrowme Tonoaorum: 1:1, 1:n, n:1, n:im. XoCTbl MOTyT NOAKAOYATLCA K

CX/[ no FC 1 iSCSI. Kaxapbl XOCT NOAKAKOYAETCA TONbKO K NoKanbHon CX/.
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3.10 MeTtpoknacrep

[na aBTOMatTM3auMM NPOLLECCOB Mepek/toYeHns  MeXay riowajkaMm MOXHO — CO3jaTb
meTpoknactep. B 3ton apxutektype npucytcteyoT 2 CXA wn apbuTp, KOTOpbIN ynpaBaseTt
nepekatoUeHNaMN  Mexay naowaakamu. ApObuTp pa3BepTbiBaeTca Ha BUPTyalbHOM  WAW
dur3nyeckoM cepepe nog ynpasaeHnem Alt Linux. Mpu paboTe B pexxume MeTpokiactepa cepBepsl
nogkaroyarotcs K CX/, Tonbko no npotokoy iSCSI, npuyemM Kaxabln cepBep AOKEH UMETb JOCTYN
k 06enm CX[. Mprmep opraHv3aummn meTpokaactepa NpeAcTaBieH Ha KapTUHKE HUXKe.

KopnopatueHas
CeThb

el

Mnowapgka A _ Mnowaaka b
CepBepl / \ Cepeepsl

S5AN SAN
iSCSI iSCSI

PEMNJIMKALIAA
CMHXPOHHaA

Mnowapgka A Maowagka b
X4 X4 2

=

Apb6utp
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3.11 YckopeHune BBoga/BbiBoga ana HDD guckos

Ana peanvnzaunm makcMManbHOW NPOU3BOAUTENBHOCTU U TnbkocTn B CXJ ASPOANCK
npeaycmoTtpeHa dyHkUNS yckopeHua BBoaa/BbiBoga ana HDD anckos. JaHHaa dyHkLmS
pasgenaerca Ha Tpy noadyHKUMK:

e SSD-k3w (SSD RW);
e SSD-kaw n xpaHeHue metagaHHbix (SSD RW + MCACHE);
e online-tiering (SSD online-tiering).

3.11.1 SSD-kawmpoBaHue ana RDG

SSD-kaw pobasnsetcs kK RDG-rpynne B Lesom 1 npumeHsaetca ko BceM LUN-am n @C, paboTatowum
B faHHon RDG cpa3y nocne pobasnenus. MNMpu co3gaHum rmbpugHoro xpaHuavuwa SSD anckm

£,06aBNAKOTCA B K3LW Ny Ha 3anucb/yTeHne (MMHMMym 2 aucka) B RAIDT.

SSD-kaw npMeHAeTCAa a4 BCeX 3arnuncbiBaeMbIX TpaH3a|<L|,|/||7|. HOATBep)K,D,eHI/Ie cepBepy O TOM, 4TO

AdHHbIE 3aruncaHbl, OTNPaBAAETCA Cpa3dy NOCae 3anncn JaHHbIX B SSD-KaLw.

Mpu ncnonb3oBaHum TexHonornm SSD RW+MCache Bce metagaHHble RDG rpynnbl xpaHaTca Ha SSD
AVCKaxX. DTO MO3BOASET CHATb YacCTb Harpy3kMm C LUMNUHAENbHbIX AWCKOB W CUABHO YMEHbLUWUTb

3afepP>KKu npu CﬂyHaVIHbIX UTEHNWN N 3aNnNCn.

SSD-RW-kaww ABAfeTca 4OCTaTOMHO 3KOHOMMUYHbBIM BapWaHTOM MOBbILLEHWSA MPOU3BOAUNTENLHOCTY
CXA, nockonbky He TpebyeT anckoB 60sbworo obbemMa. MNpu 3TOM, NOCKOAbKY AaHHbIM MEXaHW3M
aKTMBHO MCMOJIb3YyeT 3anucb, 3TO YTUAU3MPYeT pecypc HagexHoctn SSD-auckos (DWPD) n anda

JAHHOrO TMMa K3Lla peKoOMeHayeTcsa ncnonb3osatb SSD-ancku ¢ BbiIcOkMM nokasaTtenem DPWD (3 +).

Ha pucyHke HWXe npuBeseH npumep Aornkn pabotsl SSD-Kawwa.
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Cepsep
CXA ASPOAMNCK I

MexaHusm

G
= agantayum

Y-
222D

HDD

SSD Cache

MpakTnyeckas MHGopmMaLma 0 KOHOUTYPUPOBaHUN TMBPUAHOrO XpaHUIMLLA NPVBEAEHA B
fokymeHTe «<ASPOANCK RAID-guide».

Cucrembl ASPOZNCK He nmetoT orpaHmyenmns no obbemy SSD 1 RAM kalwa, 3a MCK/IOYEeHEM

dU3NYECKOro OrpaHNYeHns UCNoab3yeMoro obopysoBaHus.

24
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3.11.2 OHnaviH-tiering ana RDG

Online-tiering xpaHeHne no3BoaseT nepemMeLlaTb 6A0KN AaHHbBIX MEXAY Pa3NNUYHBIMU YPOBHAMMU B
3aBUCMMOCTM OT Harpy3ku Ha HUX, MO3BONIAA TEM CaMblM pa3MeLlaTb 6onee «ropaume» gaHHble (T.e.
4acTo MCMoNb3yeMble) Ha BbICTPbIX AUCKaX, @ bonee «XONOAHbIE» faHHbIe (T.e. PeAKO UCMOb3yeMble)

Ha MeAJ/IeHHbIX.
MNepemelleHne 610KOB AaHHbBIX MEXAY YPOBHAMM NPOUCXOAUT B OHIANH-PeXNMe.

Anckn ana MHOroypoBHEBOTO XpaHeHusa Takxke aobaeaarotrca Ha ypoBHe RDG rpynnbl, mocne

pobaBneHns anckos B online-tier rpynna MeHseT CcTaTyc Ha «bbICTpbIN».

MwuHVMManbHOEe KONNYeCTBO AUCKOB Ha YpoBeHb online-tier — 2. Ans 3¢ deKTMBHOro NCNoab30BaHsA

online-tiering pekoMeHayeTcs ncnonb3oBaTb SSD anckn 6onbLIOro obbema.
Ha pucyHke Huxe npuBeaeH Nnpumep J0rMku paboTbl MHOrOYPOBHEBOTO XPaHEHWS.
Cepsep

CXZ, ASPOJUCK

MexaHusm

~ ajantauum

SSD Cache

COLD DATA

HOT DATA
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3.12 VLAN n BONDING

[na yckopeHua onepauuin BBOAA/BbIBOAA MOXHO 3afelcTBOBaTb PyHKUMOHan obbeanHeHMA
HEeCKObKNX GU3NYECKMX MOPTOB B OAMH norndecknii nopt-BOND uHTepdenic. MoaaepxmBatoTcs
Kak He3aBWUCKMMble OT HacTpoek koMmyTaTtopoB BOND nHTepdelchl, Tak 1 3aBUCUMble OT HAaCTPOeK
kommyTaTopoB BOND uHTepdenchl. ObbeanHeHNE HECKOAbKMX GU3NYeCKMX MHTepdencos aaet
yBeAnYeHve NponyckHON CMOCOBHOCTH, a TakKe MOBbILLAeT YPOBEHb OTKa30yCTONYMBOCTY, TakK Kak
B pamkax BOND vHTepdenca pnsmyeckmini NOPT MOXET BbINTN 13 CTPOA N OOMEH JaHHBIMW NPW 3TOM
He npekpatutcs. B BOND wuHTepdeinc MOXHO 06beanHUTb A0 16 du3Mueckmx OAHOTUMHbIX

NHTepbelncoB.

[ns pasrpaHnYeHus ceTeBOro AOCTyna, a Takxe Ana 6onee rmbkon HacTporikm CX/[ noa ceteByto
NHPPACTPYKTYpPY 3aKa3umka MOXHO 3aleMCTBOBaTb MexaHu3M TernposaHmsa Tpadmka — VLAN. VLAN
MOryT ObITb Ha3HaueHbl Kak Ha puanyeckne ceteBble MHTepdencol, Tak n Ha BOND unHTepdeicsl.
VLAN moryT 6bITb NpuMeHeHbl Kak ana dannosbix wap ana npotokonos NFS/CIFS, tak n gna

6nouHoro gocrtyna no iSCSI.

CT3K KOMMYTATOPOB

Kontponnep 1
BOND 1

|'|0p'|'1 m HGPTZ

Moprt 2

Mopt 1

BOND 2

Kontponnep 2

CXJ, ASPOAMNCK

«MOPT 1» u «MOPT 2» o6beanHeHbl B BOND 2x10 Iéut/c LACP Ha
KoHTposnepax 1 m 2. VLAN - 10, 100, 1000 pgocrynHbi Ha BOND
nHTepdencax.
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3.13 Quality of Service

Hactpoika kauectBa obcayxunaHusa (QoS) nossonseT MWHMMM3NPOBaTb 3OGEKT «LWyMHOro
cocega». [py npaBWUIBHOW HaCTpOVKe 3TOro MapamMeTpa MOXHO rapaHTMpoOBaTb, YTO BCe
notpebutenn pecypcos CX[, 6yayT paboTaTth Tak, Kak OXXungaet agMmuHucTpaTop cmctemol. QoS B CX/J,
ASPOJMNCK Ha3HauatoTcs Ha On04YHble YCTpoKMcTBa. [lapameTpbl KayecTtBa 0O6CAYXKMBaHWUSA
Ha3HayaloTCA Ha ypoBHe KaXpaoro koHkpeTtHoro LUN v moryt orpaHuuvBaTtb ero notpebneHuve
pecypcos B MB/s 1 IOPS. Ha kapTuHKe HWXe npuBeAeH NpyMep yCTaHOBKM orpaHnyeHni Ha LUNO2,
Ha KOTOPOM MO pacnucaHnio CcTapTyeT MHOXecTBO BM, uTto dABnseTca pacnpocTpaHEHHbIM
cLueHapveM npu ncnonssosaHum VDI

Maccoean 3arpy3xa BM

|
|
MPOUIBOAHUTENBHOCLTL

Bpema

Maccoean 3arpyaxa BM

QOS wa LUNO2

e — ————— — — — — ———— —— ——————————— ——_—_—

|
|
|
|
MPOU3IBOAMTENLHOCTY

Bpema
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3.14 NonuTtuka nepecrpoeHuns

Mpw BbIXOAE M3 cTpos ancka B RAID-rpynne aBToMaTMYeCKN HaUMHAETCA MPOoLLecC ee NepecTpoeHms.
Mpu NepecTpoeHmny, Kak NPaBUIO, MOXET CTpasaTtb obwas npomssoguTenbHocTs CX/, To ecTb MoryT
CTpajatb KOHeuHble noTpebutenn pecypco CX[. UYTobbl MUHMMU3MpPOBaATL 3PPeKT OT
nepecTpoeHus, agMUHUCTPATOP CUCTEMbI MOXET Ha3HauYUTb MOAUTUKY NEPECTPOEHNA PENJOB, B TOM
yncae 3agaHHyto no pacnucanuto. na nynos RDG ecTb 3 BapnaHTa MOAUTUKM NEPECTPOEHMS, YTObbI
MO>HO 6bIJ10 TPpaHyAPHO YNPaBAATb CKOPOCTbIO NMEPeCTPOEHNA PensoB.

MonuTHKa nepecTpoeHusn X

NonuTrUka nepecTpoeHun onpegensier, CKoNbKo PpecypcoB CUCTeMb! BbIAENATL Ha NepecTpoeHue NoBpexAeHHbIX
AVUCKOBBbBIX rpynn. Bbl60p NONMUTUKK HE BNINAET HA NPOU3IBOAUTENDHOCTD B LUTAaTHOM peXxume paGOTbl w
peryaupyer ToNnbkKo noseAeHue Npu NepecTpoeHnn AUCKOBON rpynnbl.

8b|6epme Kenaemble NONUTUKU NepecTpoeHWA U MHTepBanbl B TeueHue AHA B Yacax:

» OntumanskHas () +
MponzsoanuTeNbHOCTD (D Havano: 9 - Koneu: 18 X
Nepecrpoenne &) Hawano: 18 - Kowey: 9 x

Mpwu pabote ¢ nynamn DDP 3asaetcs makcMManbHasa CKOPOCTb NepecTpoeHuns B Mb/c npu Bbixoge

U3 CTpOs AMcKa B nyne. HacTporika OTHOCUTCA K KaXAOMy W3 AUCKOB Mya.

= WHdopmauuna o rpynne DDP2

GUID rpynnb uSfI2f-8M4AW-TVCo-bgMy-ihyy-keFe-7AVdIA
Beoero: AMCKOB/KIW AWCKOR 5/0

CHOMHBIE QMCKK 0

CeobofHbIX AMCKOB ANA FOpANER 3aMeHb 3

ABTo3aMEHa Buikn. v

MNognepsica ALLA Brikn,

MaKcHManeHaA CKOPOCTE MHHUMANKW3aUMH 1 50

CHHXpOHK3aUMK (M6/c)
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3.15 BupTtyanusauusa ctopoHHux CX/,

CX4, ASPOJNCK no3sonsatoT BUPTyann3oBaTb AUCKOBYHO €MKOCTb CTOPOHHUX CX/J no npokonam
FC/iSCSI. Ansa 3toro Ha BHewHux CX/ Heobxoanmo co3gatb Habop 6104HbIX YCTPOWCTB, KOTOPbIN
6yzet npeseHToBaH CX/[, ASPOAMCK. MNocne 3TOro Ha Mpe3eHTOBaHHbIX G10YHbIX YCTPOMCTBAX
MOXHO fenaTb cTtaHgapTtHble ans CXJ ASPOAUCK BuptyanbHble pengbl: RDG n/unm DDP, Ha

KOTOPbIX BNOCNEACTBUN MOXHO CO3ZaBaTb 06beKTbI XpaHEHMA: BNOUYHbIE YCTPONCTBa U darinoBble
wapbl.

RDG 1 RDG 2 DDP 3

DISK1 DISK2 DISK1 DISK 2 DISK1 DISK2

DISK3 DISK 4 DISK3 DISK 4 DISK 3
CXJ, ASPOAWNCK
FC FC iSCSI

LUN 1 LUN 2 LUN 1 LUN 2

(e
(LG
(LG

[—
[—
| —'
[—

(@
(O

LUN3 LUN 4 LUN3 LUN4 LUN3 LUN4

BHewHan 6nounaa CX1 1 BrHewHaa 6nounan CX[ 2 BHewHan 6nounan CX[J 3
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3.16 Aeaynankauuns

[Jeaynankauma — 3To npouecc ycTpaHeHna aybient 610KOB JaHHbIX MPU COXPAHEHUN YHUKANbHbIX
610KOB 19 3KOHOMMMN ANCKOBOrO NMPOCTPaHCTBaA.

Ha pucyHke Huxe npusegeH pesyabTtat paboTbl gefynavkauunu.

(AU

(O @

(O (@@
(O
(UL

OcHoBHOE:

e B cuctemax ASPOMCK npumeHseTca oHnavH gefynankauma ¢ GUKCMPOBaHHbIM 610KOM;

e geaynavkaums pabotaet Ha RDG, Ha SDD n Ha »XeCTKux guckax;

e a1 RDG MOXHO BKAHOYATb Ha KOHKPEeTHbI LUN;

e A GanNoBbIX CUCTEM AeAyrIMKaLMsa U KOMIPeCcus BKAKOYaroTCsA Ha ypoBHe RDG B Lenowm;
e [Jle/NT BXOASALLME AaHHbIe Ha paBHble 610KK;

e B CX/[ ponkeH bbITb 4OCTaTOUHbI 06BEM ONepaTMBHOW NamMATV AiA paboTbl Aeaynankauum;
e ycTpaHsaeT ay6am TonbKo Toraa, koraa 6aokm Ha 100% coBnagator.

Mpouecc aeaynamkaLmMm NPOUCXOANT CeayoWw M 06pa3oM:

e CHATUE X3W-CYMM C 6JI0KOB AaHHbIX;

e  CpaBHEHME X3LU-CYMM;

e NPV YCIOBUW COBMAAEHUS KOHTPOJIbHbLIX CyMM G/I0KOB @aHHbIX CUCTEMA BMECTO BblAeNeHUs
HOBOTO AMCKOBOIo NPOCTPaHCTBa Nog Ay6ab 406aBASET CChIKY B Tabanuy aesynavkauuu,

KOTopast yKa3blBaeT Ha peasibHO CyLLECTBYHOLLME JaHHble BMECTO TOrO, YTOObI CO34aBaTh UX
ayban.
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B 3aBMcMMOCTM OT chepbl MPUMEHEHUNA N XapaKTepa 3anncy AeAynankaumsa MOXeT CHU3UTb

notpebasembii 06bem anckoBoro npocrtpaHctea ot 20% ao 40%.

Jeaynnankaums BbINOAHAETCA Ha O10YHOM YpPOBHe, UTO OCO6eHHO 3PPeKkTMBHO AnA BonbLUNX
06BbEMOB MOXOXMX AaHHbIX. Hanpumep, Npu geaynankaumm XpaHUanwa BUpTyaabHbIX MawwH (BM)
YHVKaNbHbIMM, KakK NPaBWO, ABAAIOTCA TOIbKO HEKOTOpble 610KM JaHHbIX, @ WAEHTUYHbIE AaHHbIE,
Takme kak rocrteBble OC, wabnoHbl BM, knoHbl BM u np. sasaawotca aybavpyembiMu W,

COOTBETCTBEHHO, NPW AeAyNAnKaLuUn He NoTPebAsOT AOMNONHUTENBHOMO 06beMa.

Ansa 1 Tb gegynavumpyembix AaHHbIX HY>XHO pe3epBupoBaTb He meHee 1 B O3Y Ha xaw Tabaunuy.
Ansa SSD ANCKOB 3TO HecyLleCTBeHHbIN 06beM, a BOT AN onepaTMBHOW NamsaTM — HaobopoT. T.k.
obbem onepaTtveHON namatn CX/[, orpaHuvyeH, TO peKkOMeHAyeTCs WCMOoJ/b30BaTb AeAynanKaLmio

npu Haanumm SSD anckos B CX/.

3.17 Komnpeccus

Ana skoHomum mecta Ha CX MOXHO WCNOMb30BaTb MeXaHWM3M KOMMPECCUM TpaH3aKLWN.
Komnpeccus TpaH3akuuii paboTaeT B OHAANH pexxMe, TO eCTb AaHHble 3anncbiBatOTCA Ha JNCKN yXKe
B ONTMMMW3NPOBaHHOM BuAe. Tak Kak cuctemMa ONTUMU3NPYET pa3Mep XPaHUMbIX AaHHbIX eLle Ao
3anmMcK Ha AUCKY, TO B psAfe CNyYaeB BKKOUYEHME 3TON OYHKLMM MOXET YBEIMUUTb KONNYECTBO

orlepau,vn7| BBO,D,a/BbIBO,D,a, TaK KakK (I)I/I3I/Il-IeCKI/IX BaI'IVICQVI/L'ITeHI/II\/’I Ha ANCKN CTaHOBUTCA MeHbLLE.

Ans  BbINONHEHUS KOMMPeCcMM TpaH3akUuMiA «Ha JNIeTy» WCMONb3YHTCA BbiAeNeHHble Aapa
npoLeccopa M MpoLecc KOMMPeccMn HUKOTr4a He KOHKYpuUpyeT 3a pecypcbl. B ciayuae ecam
KONIMYeCTBO onepalmii BBOAA/BbIBOAA BEIVKO MU PECypCOB BblAENEHHOIO AApa nepecrtaeT xaBaTtaTb,
cucTemMa «Ha JIeTy» aBTOMATMUEeCKW BbiAensieT Moj MNpoLecc KOMMPeccuu AOMONHUTE/bHbIE

BblAeJIeHHbIE A4Pa.

3.18 ABTO-noaaepikka

Ana obecneyeHna MakCMManbHOW JOCTYNHOCTU cuctem xpaHeHua ASPOAVCK npegycmoTtpeHa

byHKLMA aBTOMaTMYeCcKon noaaep>ku. [laHHas onuma obecneyvBaert:

® MOCTOAHHbBIA MPOAKTUBHbIN MOHUTOPUHT BCex KOMMoHeHToB CX/;
e aBTOMAaTMYeCKyr OTMpaBKy AnarHocTnueckon nHpopmaumm B ASPOANCK B cnyyae cbos;
e aBTOMaTM4Yeckoe OoTKpbITMe obpalieHnn (ThkeTtos) B ASPOANCK.

OTKpbITME ObpalleHuli NPOU3BOANUTCSA MyTeM OTMNPaBKU AMArHOCTUYECKOW WMHPOpMauun B BUAE
MOYTOBBLIX yBEAOMJIEHUA OT KoHTposnepoB CX/[ Ha cepsepbl nogaepxkn ASPOAVICK. Mocne
npuxoga JaHHOW uWHbOpPMauMM CcoobLWeHna aBTOMaTMyecku npeobpasyroTca B TUKET U
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pernctpupyrotca, ganee cneunannct ASPOANCK, nmea HeobxoanMyto BXOAHYHO WHOOpPMaLMIO,

npucTynaeT K paboTe no ycTpaHeHnto c6os.

3.19 PoneBasa mogenb

[na pasrpaHnyeHmsa npae goctyna k ynpasaeHuro CX/J 8 ASPOANCK ENGINE peannsosaHa ponesas
Mogenb ynpasneHuns. OHa No3BosfeT rpynnupoBatb Habop Npae AOCTyna K 31eMeHTaM CUCTeMbl B
COOTBETCTBMU C 3aflaHHbIM HaboPOM MpaBua ANA FPynn NoaAb30BaTeNEeN U NOBbILLAET HAAEXHOCTb U

3P PEeKTMBHOCTb YNpaBAEHUA CUCTEMOM B LiEIOM.

Cynep-agMuHUCTpaTOp cucTembl (@admin) co34aéT rpynnbl Nob30BaTeNEN U HABOPbI NPaBUA A8 HUX
B COOTBETCTBMU C AOJKHOCTAMWU U OYHKLMOHANOM COTPYAHWUKOB. 3aTeM BHOBb CO3jaBaeMble
y4YeTHble 3anvMcu MoryT ObiTb NMPMBSA3aHbl K TOWM WAW MHOW rpynne noab3oBaTenen ponu. MNpasa

NnoNb30BaTe/IA 3aBUNCAT OT TEX NpaBua, KOTOpPbIE Oblnu 3ajaHbl Npn CO34aHNK Tpynnbl.

OFpaHI/Il-IeHI/IFI, 3ajdaHHble AnA TON WAN WHOW rpynnbl, BbINOJHAKTCA WU AJA Fpaq)I/ILIeCKOI'O

nHTepderica ynpasneHus, n ana REST API.

CoagaTh o

Hnaa

T bt

Mpaewna pocTyna Ana rEyRNG

Painens B S0aT: BOS MipanEn

v CHETRMMIA NEHEAL Taprare (iSCS
w CoTenbhe weTe Db BesfipaTe BoE
~ Bfcrauan RocTyn
HufaTo

Coagate
HmmymaTopsl (ISG51) PepasTapoiaTe
YOoAHTR

Booc TanoBMTe TApheT

Pl (I MepEEnmr Ty PECUHpEHRE RDMA

Blarrpsr [FO
O P T—
v DEANE R L THA R
w Peaamcagun
w TIPSR T

w FTpa
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3.20 NMpaBuna nnueHsnpoBaHua

bazoBbI dyHKLMOHaN gocTyneH Bo Bcex Mogensax CX/. PaclumpeHHbI GyHKLMOHaN IULLeH3npyeTCs
no umcay KoHTpoanepoB. Mogenb CX/[ HauanbHoro yposHs ENGINE AQ JlaiiT He nMeeT noaaep>KKu

Takoro GyHKLMOHaNa, Kak yAaneHHas penankaums, MeTpokaacrep.

DyHKUMOHaN ENGINE AQ Jlaut AQ 440 n AQ 450
HA-knactep v v
Komnpeccua v v

CH3MLWOoTbI, KNOHbI v v
ToHkne ToMa v v
®annoBbii N 6GNOYUHBIA AOCTYN v v
JlokanbHasa penavkauus v Onuws
Aeaynankaunsa v Onuwsa
SSD k3w, Online-tiering v Onumsa
FC Onuyms v
Asymmetric Active-Active X v
MeTpoknacTtep X Onums
Penaukaums X Onums
DDP X v
PoneBasa mogenb X v

MpumeuaHne: v/ o3HauaeTt, UTo GYHKLIMOHaAN NogAepKMBaeTca 6e3 npuobpeTeHns

JOMNONHUTENBHBIX INLLEH3UI



A3PEANCK

mMbl flenaem 6ynyuwee

3.21 MoaaeprkmBaemMmblie onepaLMoHHble CUCTEMbI U TMNEPBU30PbI*:

e Microsoft Windows Server 2012/2016/2019
e VMware 6.0/6.5/7.0

e Red Hat Enterprise Linux

o (CentOS

e Debian 9/10/11

e Ubuntu 18/20

o ZVirt4.1

e AltLinux 8/9/10

e Astra Linux

e SUSE Linux
e Proxmox

e POCA

e BPECT

e RedOS

e Tionix

e ASPOANCK VAIR

YkazaHbl OC, ¢ KOTOpbIMW MPOBOAUANCE TECTbl Ha MOMeHT nybaukauun. Komnanma ASPOJNCK

NOCTOAHHO MPOBOAUT TECTUPOBaHUE C HOBbIMU BEPCUNAMU OC. AKTya}'IbHOG COCTOAHME yTOHHﬂVITe Yy

TEXHNYECKUX CNeUnanncTtoB NponsBoAnNTENA.

CoBmectumoctb ¢  OEM-BepcusiMM  OMepaLMOHHbIX CUCTEM W CPej  BUPTyaau3aumm He

rapaHTupyetcs.




