A3P[E]ANCK

aem 6bypgyuee

TexHnUyecKkoe ornncaHue NMPOAYKTOB:
CXA BOCTOK-5 n ENGINE-5

Aara: 23.01.2024
Bepcua: 5.1.3



A3P[EANCK

ot AN-AAE AnnapatHble NAaTGOpPMbl: KOHTPOJI/IEPHbIE NapPbl

JNnHenka CX4 ASPOAUNCK cepum 5 genntca Ha aBa npoaykTa:

«  ASPOANCK BOCTOK — CX/J, Ha 6a3e npoLueccopos Inbbpyc.
*  ASPOJAUNCK ENGINE — CX/[, Ha 6a3e npoueccopoB x-86.

MpoueccopHaa apxuTekTypa — 3TO €AWHCTBEHHOE OTANYME JaHHbIX ABYX NPoAykToB. [pyras
HaumHka CX/[, T.e. kogoBas 6a3a, GPOHT/O3K-3HA aganTepbl, KOPMNYC, HOCUTENN UHPOPMaLMK,
MOAYAN paclUMpPeEHUA U T.N. ABAAKOTCA NAEHTUYHBIMMU.

KoHTponnepHbie napbl

KoHTponnepHble napbl CXA ASPOANCK cepum 5, HE3aBUCMMO OT NPOLLECCOPHON apXUTEKTYPbI,
BbIMYCKaOTCA B MAEHTUYHBIX KOPMNycax cieayroLmnx ¢popmaTos:

* [ABYXKOHTpoOJnepHoe waccn dopmata SBB (Storage Bridge Bay) — knaccnueckoe ncnonHeHue
CXZ; y3nbl KOHTPOANEPHOW Napbl GU3NYECKN PACNONOXKEHBI B OAHOM KOpMyce/Laccy,
coefMHeHbl BHYTpY Kopnyca MHTepkoHHekToM no wuHe PCl uan Ethernet (RDMA) n
NoAKNtOUEeHbI K 06LwemMy 63KnneriHy ANCKOBOM KOP3UMHbI Ha NepeAHen naHean kopnyca. Ans
AOMONHUTENBHOTO paclUMpPeEHUa eMKOCTU U/UAn NMPOU3BOANTENBHOCTY NPeAYyCMOTPEHbI
BHeLHWe MOoAyn (CM. pa3gen «Moaynn paclumpeHns»).

* pa3genbHble y3/bl KOHTPOIbHOW Napbl, TO eCTb KOHTpoanepbl CX/, pacnonoXeHbl B pa3HbliX
Koprycax, COeANHAOTCA MexXay COBOM C MOMOLLbHO BHELUHEro MHTEPKOHHEKTa Mo
onTtuyeckomy Ethernet (10/25/40/100 Gb/s) c noaaep>xkot RDMA. lnckoBble KOP3UHbI B
TakoOM peLleHnn MOryT BbITb TONBKO BHELWHMe (CM. pa3gen «Moayam paclumpeHmns»).

Ha Bcex AOCTynHbIX BapuaHTax KOHTPOANEPHbIX Nap NpPesyCcTaHOBEHO NPOorpaMMHOe
obecneuerHne ASPOJNCK A-CORE Bepcun 5 nan BbliLe.

Bce Mogenn KOHTPOA/IEpPOB NOAAEPXXMBAKOT YCTaHOBKY cieayronx 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.

[locTynHble KOHPUrypaunm KOHTPOANEPHbIX Nap NpuBeAeHbl B JOKYMeHTe «TexHnueckas
cneyndukayma».
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Mbl genaem 6yayuee

AnnapatHblie N1aTPopMbl: MOAY/IN PaclLMPEHNA

Mopaynn pacuumnpeHun

MO,D,yJ'II/I paclwmpeHna NO3BOJIAKOT peLwaTb ABE 3a4a4l. yBeNNYEHNE EMKOCTU U yBEJIMYEHUE
npon3BoANTENBbHOCTU!

* MOZYAWN pacLUMPEHNA JUCKOBOWN eMKOCTM (ANCKOBBIE MOJIKW);
* MOZYNN yBENVNYEHMA BblUNCANTENBHOW MoLHOCTK (IO-moaynv).

Moaynu paclumpeHus AUCKOBOW eMKOCTM — 3TO KJacCnyeckme ANCKOBble Moaku. B cuctemax
xpaHeHnsa ADPOAVCK noaaep>xxuBaroTca cnegyrolime MOAeN ANCKOBbIX MOOK:

» 24 ancka SAS 2,5/3,5', 4U, 2xBIT;

* 24 ancka SAS 2,5, 2U, 2xbTI1;

» 78 anckos SAS 2,5/3,5', 4U, 2xBIT;
* 108 anckos SAS 2,5/3,5', 4U, 2xbI1.

Moaynu yBennueHna BblUNCIUTENbHOU MowHocTH (IO-Moaynn) — 3TO JONONHUTENbHbIE
BbluncanTenbHble y3nbl CX/, obecneunBatome onepaumm BBOAA-BbIBOAA AN MOAKNOUEHHbIX K
HUM ANCKOBbIX KOP3WH/Nonok. B otanume ot KoHTpoanepos CX/, 10-moaynn He BbIMOAHAIOT
Kakux-Ambo ynpaBastownx GyHKLMNA.

C annapaTHoM ToukK 3peHns |O-mMmoaynn NONHOCTbIO MOBTOPAKOT KOHTPOJIIEPHbIE Napbl, Npu
3TOM Ha MPOrpaMMHOM YPOBHe eCTb CyLlecTBeHHble oTanuma. Ha |O-moaynax yctaHoBAeHa
orpaHuyeHHas Bepcusa 1O A-CORE (I0-Bepcus), koTopas He TpebyeT AONONHUTENbHbIX
NUEH3UIN KaK Ha KOHTponepHble Napbl. B gaHHyto Bepcuto MO BkatoueHbl Tonbko Back-end
yactb |O-gBmxka A-CORE, cepBrncHas KOHCONb (418 rapaHTMIMHOro obcnyxnsanma) n Restful API.

Bce B3ammogencTBMe KOHTpoNepHbIx Nap 1 10-moaynen peanmsoBaHo yepes Restful API B
pamkax knacrtepa xpaHeHus. C Toukm 3peHna agMuHuctpatopa CX/ npm 3ToM NOAXO4 K
YyNpaBAEHUIO HE MEHAETCS, BCE YNPaBAEHNE MPOUCXOAUT U3 BeD-UHTepdenca KOHTPOANEPHbIX
nap knactepa (bosee NogpobHO cM. PyHKLNA «KnacTep XxpaHeHUs»).

Bonee nogpobHas nHGopmaums 06 annapaTHOM COCTaBAAIOLLEN, BKAOYAS NLEH3NOHHbIE
ONUUN N NOALEPXKNBAEMbIE HOCUTENN MHOPMALUK, NpUBeseHa B «TeXHNUEeCKOM
cneumndbmkaymm».
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YAl . nenaem 6ynywee ApXI/ITEKTypa XpaHeHMﬂ RDG

ApxuTekTypa XpaHeHusa gaHHbix B CX/J, ASPOAUNCK noaaep>xnBaeT ABa MeTOAa OpraHn3aunm XpaHeHus:
. RAID Distributed Group (RDG);
o Dynamic Disk Pool v1 (DDP1).

OcHoBHble ocobeHHocTU peanmsaumm RDG B cnctemax ASPOANCK:

o RDG cocToAT 13 BUMPTyanbHbIX YCTPOWCTB, KaXA0e 13 KOTOPbIX MMeET 3afaHHyto cTpykTypy RAID (1/10,
5/50, 6/60, 6P/60P) (TpoHasa YUeTHOCTb);

. B RDG nogaep>xusaetcs n Gannosbli, 1 6104YHbIA AOCTYR;

. BMPTya/ibHble YCTPOWCTBA NOCAeA0BaTENbHO O6BbEeAMHAIOTCA B OAHY BUPTyanbHyro rpynny RDG, 3a cuert
yero KOANYECTBO AWCKOB B rpynnax (M ANA AaHHbIX, U AN YETHOCTM) He OrpaHUyYeHo;

. BHE 3aBMCUMOCTM OT ob6bema ToMa uan GaiiioBO CUCTEMbl BCE AUCKM B Tpyrnne y4acTBYOT B BBOJAE-
BbIBOAE A5 AAaHHOTO TOMa uan $GaiioBON CUCTEMBI;

. AVNCKN ropsiver 3aMeHbl ABASHOTCA rNobanbHbIMY;

. ntobas rpynna MoXeT BbITb Kak rMOpUAHON, Tak U CTaHAAPTHOM;

. €CTb BO3MOXHOCTb MCMNOJb30BaHMa SSD Kala Anf yCKOpeHUs onepawmii 3anmcu Ha XecTKne JUCKu;

o SSD aucku ans online-tiering;

o murpaumsa LUN «Ha nety»;

. MIHOBEHHbIE CHUMKM, CH3MKAOHbI 1 CBA3AHHbIE K/IOHbI;

. ckopocTb nepectpoeHns RAID MOXHO peryanpoatb NOAUTUKOW NepecTpoeHns;

o RDG Hawmnyuwmnm o6pa3om MoAXOAMT AJis Oonepauuii NOC/ieA0BaTENbHOIO UTEHMWSA/3anMnUCh AaHHbIX, a

TakK>Xe ana onepau,MVl cnyqaﬁHoro UTeHUA.

APXUTEKTYPA RAID DISTRIBUTED GROUP
- - - -

BOJIbWWE OB LEMbI
®YHKLNOHANBHOCTL
®ANNOBbLIA M B/IOYHBIA AOCTYT
MOC/NEAOBATENLHASA HATPY3KA
CMELAHHAS HATPY3KA
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ABPAMCK ApxutekTtypa xpaHeHna DDP v1

Mbl genaem 6ynyu.|.ee

OcHoBHble ocobeHHoCcTH peanmzauymnm DDP B cuctemax ASPOJUNCK:
o DDP coctout 13 npounssonbHoro Habopa guckos — nyna (Pool);

o Ha KaXAoM Myfne MOXHO OpraHu3oBaTb 6/04YHble YCTPOWUCTBA CO CAeAyHOLUMU YPOBHAMU
oTkasoyctonumsoctu: RAID 0, 1, 10, 5, 6;

. B DDP nopaep>xmBaetca Tonbko 6a04uHbIv goctyn (iSCSI, FC);
. pekomeHayeTca K ncnonbzoanHuto anqa All Flash guckos;

° BHE 3aBUCMMOCTN OT ob6bemMa Toma BCe AUCKM B Myae MOTyT y4acTBOBaTb B BBOAE-BbIBOAE ANA
AaHHoro Toma (ana RAID5 n RAID6 ectb nornyeckoe orpaHuyeHme nNo KoMYecTBy AUCKOB ANA
oaHoro 6nouHoro ycrpounctea: 10 guckos ans RAID-5 n 24 ancka ans RAID-6);

o ANCKW ropsAYen 3ameHbl ABAAIOTCA r106anbHbIMK;
. murpauma LUN «Ha nety»;
o KJIOHbl 1 MTHOBEHHbIE CHUMKW;

o npu BbIXOAE W3 CTPOSA AUCKa MPOUCXOAUT YacTUYHOE MepecTpoeHne AaHHbIX (3HaYnTesIbHO
HbICTpee MOAHOro MepecTpoeHuns), Tak Kak HeobXoAMMO BOCCTAHOBWTb YETHOCTb JaHHbIX Ha
YPOBHE YaHKOB TOJIbKO Ans 3aTPOHYTbIX LUNOB;

. 6onee BbiCOKas MPOV3BOANTENBHOCTL NO CpaBHeHWO ¢ RDG gna onepaumii cryyanHomn 3anmcu
N uTeHnsa, ocobeHHO npu ncnoabsosanuu All-Flash kondurypaumn.

APXUTEKTYPA DYNAMIC DISK POOL v1
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Mbl genaem 6yayuee

3apaun/PpyHKuNOHaN

KonnuectBo KOHTpOI/1IEPOB

Ortka3zoycronumBoctb HA-nap
YposHnu RAID

BaouHbIM gocTyn
dannoBbIn gocTyn

[NpoTokosbl gocTyna
fmbpuansble rpynnsl (HDD+SSD)
All Flash rpynnebl

OrpaHnyeHns ANCKOBBIX rpymmn

Pa3Hble ypoBHM RAID Ha oaHOM rpynne
I3meHeHne obbemMa AMCKOBOW rpynnbl
ToHKVe TomMa

OnnanH-murpauma LUN
CHaNwWoTHI

JlokanbHaa penavkaunsa

YaaneHHaa penavkaumna (CUHX./acuHX.)
MeTpoknacTep

nobanbHas aBTO3aMeHa ANCKOB
Monntnkn nepectpoenHua RAID
Moaspep>xka ceteBbix MeTOK (VLAN)

CpaBHeHUe PYHKLMOHANILHOCTU
opraHusaumm XxpaHeHUsA

2
Active/Active (ALUA)

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

o 0,1,10,56
(TPOMHaA YeTHOCTb)
[Ja
[a Het
FC\iISCSI\NFS\SMB FC\iSCSI
[Ja Het
[a Ja (npegnoytnTenbHO)

RAID-5 - 10 ganckos

Her RAID-6 — 24 aucka
Het [Ja
[a
Aa
Ja
COW (ans «TONCTbIX»
ROW TomoB), ROW (ansa
«TOHKMX» TOMOB)
JiF) [Ja
[Ja
[Ja
Ja
Aa Ja
[a
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Mbl genaem 6yayuee (DyHKLI,VIOHaanOCTb: ynpaBneHVIe

Ynpasnenune CX/

Bce cuctembl xpaHeHna ASPOAVICK ncnonb3yroT efuHbI MHTEPaKTUBHbIM web-nHTepdenc Ha
PYCCKOM A3blKe, MO3BOAAKOLWNA yNpaBaaTb BceMy KOoHTposnepamun CX/, yCTaHOBAEHHbIMU B
CMCTEME, a Takxke obecrneumBaroLLNAL

o noaaep>xky npotokona HTTP u 3awmweHHoro HTTPS ana aoctyna k Web-unHtepdeincy;

e  BU3yanM3aLMO KOHTPOJNEPOB, ANCKOB N MOPTOB BBOAA-BbIBOAQ;
e  BM3yanM3aLMO CEHCOPOB M AaTYMKOB TeMMepaTypbl;

e  MOHWTOPWHT COCTOSIHWUA U Harpy3ku B peasibHOM BPEMEHU;

e  JIOTMPOBaHWe AeNCTBUM afMUHUCTPATOPa;

e BO3MOXHOCTb BbIrPYy3KWN OrOB U CTAaTUCTUKW;

e KOMaHAHyt cTpoky (linux-like) ans aBTomaTM3auum onepaumi;

e  oTtnpasky onoselleHn no SMTP, SNMP, SYSLOG;

e ynpasaeHue yepes Rest API;

e  BHELWHWA MOHUTOPWUHT ¢ nomoLbio GRAFANA v Zabbix.
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Wer Aenacm Syayuiee ®yHKUUOHanbHOCTbL: API v2

YnpasneHne CX/ uepes REST API

NHTtepdenc npuknagHoro nporpammupoBaHma (APl) Heobxoaum ana B3avMOAEUCTBUA C
APYTMMU MPOrpaMMHbIMU CUCTEMAMU, TaKUMW KaK CUCTEMbl Pe3epPBHOr0 KOMUPOBaHUA U
MOHUTOpUHra. APl no3Bonser aBTOMatM3anpoBatb ynpasaeHne CX[, uvHTerpuvpoBaTtb
HeobxoauMble QYHKLUN BO BHELLUHME CUCTEMbI U MPUIOXKEHUSA: CUCTEMbI BUPTYanm3aLnm,
CUCTEMbl PEe3epPBHONO KOMWPOBAHWA M BOCCTAHOBJ/IEHWA, MOPTaAbl CaMOOBCNY>KMBAHNA B
061auHbIX MHGPACTPYKTypax.

Peanunzauyma APl B CXA ASPOANCK cneayer apxutekTypHOMy noaxody REST, uto
obneryaer  B3aMMOAENCTBME C  APYTUMU  MHOOPMALMOHHBIMK  CUCTEMAMWU U
MacwrtabupoBaHue. Habop ¢dyHkumin ynpasneHus CX[, BkatouaeT co3faHue U yaaneHue
ny/sI0B M TOMOB, MarmnuHr TOMOB, yNpaB/ieHne CO34aHNEM CHUMKOB AaHHbIX, YypaBAeHune
penankaumnen, QOS, GparnoBbIMK cpesamu U apyrue.

EngineAP| €@

‘apifopenapi.json

Authentication R
/api/auth/token Login v

RDG .

GET /api/rdg/pool GetPacls —
/api/rdg/pool Create Pool .
/api/rdg/pool/{name} EditPool e

‘m /api/rdg/pool/{name} Delete Pool - a

GET /api/rdg/lun Getluns v a
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Mbi genaem Gyayuee q)YHKU,VIOHaIIbHOCTbZ BbICOKaA AOCTYMNMHOCTDb

Bbicokasa AOCTYNHOCTDb

CX4 ASPOAMNCK BOCTOK noaazep>xvmBaeT BbICOKYHO AOCTYNMHOCTb active-active. 310
O3HauaeT, 4YTO BCe CUCTEMHble KOHTPOJNEPbl BCerja MCMoab3yroTca npu obpabotke
AaHHbIX. Auckosble rpynnbl (RDG 1 DDP) pacnpegenatotca Mexay BCEMU aKTUBHbIMU
KOHTposnepamu. [lpy 3TOM agMUMHUCTPATOP CUCTeMbl B Clayyae HeoHXoAMMOCTM
(Hanpumep, Ana  OOHOBAEHMA) MOXET BpPYYHYHO Mepekatoyatb rpynmnbl  MeXAy
KoHTpoanepamu. Mpn pabote no npotokony Fibre Channel nogaep>xwuBaetcs TexHonoruns
ALUA, koTopas obecneunBaeT NCMOb30BaHNE ONTMMabHbIX MyTEN A8 AOCTYNa K AaHHBIM
1 BbICTPOE Nepek/ItoUeHne B Clyvae annapaTtHbiX cboeB.

KnactepHoe MO ASPOANCK pabotaeT kak ¢ 610YHbIM, Tak U C GalIOBbIM LOCTYMOM.
Heartbeat mexay HogamMu BbINOMHAETCA C MOMOLLBK MHTEPKOHHEKTA (BHYTPEHHEro Mau
BHELIHEro B 3aBUCMMOCTW OT anmnapaTHOW peanv3aunn KOHTposnepHbix nap). Knactep
aBTOMaTM4YeCcKn nepekntovaeT ONTMMajbHble N HEOMTUMAabHbIE MYTW, @ Tak>Ke NMO3BOASAET
aBTOMaTMUYeCKM MeHATb BAaAebLa rpyrnn XpaHeHUs B CIeAYHOLWMX CayYanx:

e OTKa3 KOHTpoJepa (CMeHa BaajesnbLa);
e OTKa3 3a/elCTBOBaHHbIX B BOAe-BbIBOAe NopToB CX/ (cMeHa BnagenbLa);
e OTKa3 NnopTa Ha XocTe (CMeHa nyTen ONTMMaabHbIN-HEONTUMaNbHbIN).
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il 122> nenacw Synyuce ®YHKLMOHAa/IbHOCTb: BbICOKasA AOCTYNHOCTb

Ha nprvmepe Huxe nokasaHa ABYXKOHTpPO/NepHasa KOHbUrypaumsa, Kotopasa nogkatoueHa K
2-M nopTam XocTa, ana KoTtopbix cpeactBamm OC HacTpoeH multipath. Ha CX/[, co3aaHbl 4
rpynnbl  XpaHeHUs: ANs 2-X W3 HUX HasHayeH BRajenbLeM MepBbll  KOHTPOANEp
(koHTpoAnep-0), ana 2-x Apyrux BAajenbLeM HazHauYeH BTOPOW KOHTpoaep (KOHTpoanep-
1). Oba koHTponnepa (1 4 rpynnbl) BUAHbI oboum noptam xocta. Ana DDPO n RDGO
BNajeNbLieM Ha3HaueH koHTposnep O, Nyt yepes3 3TOT KOHTPOANEP ANA AaHHOW rpynnbl
ABAAKOTCA  ONTMManbHbIMW. [lpy 3TOM  CyllecTByeT HeOoNTMMaibHbIM NyTb (4epes
WHTEPKOHHEKT W KOHTpoanep-1), KOTOpbIA 3ajelCTByeTCA B C/lyyae OTKa3a OCHOBHOTO
nopta Ha xocte. Ans DDP1 un RDG1 o6paTHas cuTyaums: BAafenbLemM SBAAETCS
KOHTpoanep-1, uepe3 HEro NeXuT OMNTUMaibHbIA MNyTb, @ uYepe3 WHTEPKOHHEKT W
KOoHTponnep-0 — HeonTUManbHbIN.

KOHTPOJINEP 0

DDP0O RDGO DDP 1 RDG 1

CXA, ASPOANCK

= OCHOBHOW NMYTb

= = m m Pe3epBHbIA NyTb
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Mbl fenaem Gyayuee (DyHKU,VIOHaIIbHOCTbt BbICOKaA AOCTYNMHOCTb

B nobon MomeHT agMmuHuctpatop CX/[, MOXeT CMeHUTb Baaenbla KaXAOW K3 rpynmn.
Mpouecc cmeHbl Bnajenbua 3aHMmaeT npumepHo 5-10 cekyHa v npoucxoaut 6e3
npepbiBaHNA BBOZa-BblBOZA. JTa >Xe oOnepauus BbIMNOJHAETCA aAMWUHUCTPATOPOM ANA
nepeBofa KOHTpO/LNEpPa B Ppexum 0bCayXuBaHWs, Hanpumep, korga TpebyeTcs
annapatHoe nan nporpammHoe obHoseHne CX/.

Orkas nopra

Ha cxeme Hwuxe npeactaBneHa cuTyauma OTKasa MOpTa Ha XOCTe, KOTOPbIM Obin
ontumanbHbiM ana rpynn DDPO n RDGO (uyepe3 koHTponnep-0). B atom cayuae CX/[,
aBTOMaTM4YeCKN 3a4eUCTBYET HEOMNTUMAbHbIA MyTb Yepe3 KOHTpoanep-1 1 MHTEPKOHHEKT,
YTO COXPaHUT JOCTYN K JaHHbIM, HO C JOMOJHUTENbHOW 3agep>Xkon. Moxer
MCNONIb30BaTbCA KaK BHYTPEHHUWA WHTEPKOHHEKT, Tak W BHewHune 25/40/10076ut/c
coefiHeHus.

CepBep

DDPO RDGO DDP 1 RDG 1

XA, ASPOANCK
= OCHOBHOW NYTb

= = Pe3epBHbIN NyTb

Korga nopt Ha xocTe OyAeT BOCCTaHOBJ/IEH, JaHHble aBTOMATUYECKM MOMAYT Mo
ONTUMaNbHOMY MYyTHW.
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mel aenaem byayuee (DyHKLI,VIOHaIIbHOCTbI BbICOKaA AOCTYNMHOCTb

Orkas nopra

Ha cxeme Huxe npejcTaBneHa cuTyaumsa oOTKasa MnoOpTa Ha XOCTe, KOTOpbIA 6bin
ontumansbHbiM ana rpynn DDPO n RDGO (uepe3 koHTpoanep-0). B atom cnyyae CX/
aBTOMAaTUYeCKN 3aJe/CTBYeT HEOMTUMA/bHBIN MyTb Yepe3 KOHTpoanep-1 1 MHTEPKOHHEKT,
YTO COXPaHMWT AOCTYN K AAaHHBIM, HO C AOMOJHUTENbHOW 3a4eP>KKOW.

CepBep

DDP0O RDGO DDP 1 RDG 1

CXA4, ASPOANCK
s OCHOBHOW NyTb

= = m n Pe3epBHbIN NyTb

Koraa nopt Ha xocte 6yaeT BOCCTAHOBAEH, JaHHble aBTOMaTUYeckM MOoWAyT no
ONTMMaAbHOMY MyTW.

Bce npaBa 3awueHbl OO0 «Aepo Aunck» 2024
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Mbl fenaem Gyayuee ¢YHKLI,VIOHaJ'IbHOCTb: BbICOKaA AOCTYNMHOCTb

OTKa3s KoHTpoanepa

Ha cxeme HwXe npeacTaBneHa cuTyaums oOTka3a KOHTposnepa. B cayuae dusmueckon
noTepu KOHTpoasepa (MAM 2-x MNOPTOB BBOAA-BbIBOZA Ha KOHTPOAEpPE) cucTeMa
BbINOJIHUT MPUHYAUTENbHYHO CMEHY Brajesblia BCEX FPynmn XpaHeHWs Ha OTKa3aBLUeM
KOHTpoanepe. [lanee NponsonAET CMeHa Bajenbla, YTo NpoucxoauT 6e3 npepbiBaHUA
BBOJa-BbIBOAA.

CepBep

DDP0O RDGO DDP 1 RDG 1

CXJ, ASPOAUNCK
= OCHOBHOW NYTb

= m m PesepBHbIf NyTb

Korga koHTposnnep-0 cHOBa BEepHETCA B CTPOW, afMUHUCTPATOPY HY>XHO OyaeT BpPYuUHYHO
CMEHWTb BasenbLa Ha KoHTpoanep-0 obpaTHo.



A3P[EANCK

e ANl DYHKLMOHaIbHOCTb: (palIoBbI N 610UHBIN fOCTYN

®dainnoBbIN N 6/10UHBIN gOCTYN

BnouHbIn paoctyn obecrneumBaeTca nyTem npesoctaBieHns 6aouHoro yctpouctea (LUN)
KOHEYHOMY XOCTYy Uau xocTam no npotokonam Fibre Channel, iSCSI ¢ nogaep>xkon ISER nam
IB. BAouHbIM gocTyn MoXeT npesoctaBaatbcs ¢ LUN, co3gaHHbix kak Ha RDG, Tak n Ha DDP
rpynnax.

®dannoBbii pgoctyn obecneumBaeTca nytem npegocTaBaeHna $anaoBON CUCTEMbI MO
npoTtokonam NFS n SMB (CIFS) koHeuHomy xocty mau xoctam. Ana SMB (CIFS) moxer
MCMONIb30BaTbCA aBTOpM3aLMA Mnosb3oBaTenen ¢ nomouwbio Active Directory. ®annoBbiv
Aoctyn paboTtaet Tonbko aAna RDG rpynn.

LUN-bI n dannoBble cnctembl cosgatotca BHyTpy RDG-rpynn. B pamkax ogHon RDG rpynnbl
MoryT ¢yHkumoHMpoBaTtb kak LUN-bI, Tak n dannosble cuctemsl. MNpu 3Tom pasmep RDG
MOXET ObITb AMHAMWYHO YBeJWYEH (T. €. B OHJAAVH pPexume) C NOoMOLLbro AobaBieHUs
AONONHUTENbHbIX Anckos B RDG.

Kak ans ¢darinoBoro, Tak 1 Ana 6J10UYHOrO JOCTyrna NOAAEPXKMUBAKOTCA CNeayroLime YPOBHM

RAID gnsa RDG:
e RAID 1/10;
e RAID 5/50;
e RAID 6/60;

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

[Ana 6aoyHoro goctyna nogaep>xueatrorca cnegyrowme yposHu RAID ana DDP:

e RAIDO;
e RAID 1/10;
e RAIDS5;
e RAIDG.

B cuctemax xpaHeHus paHHbix ASPOAUCK dannoBbini 1 GAOYHBIA  AOCTYN MOXHO
obecneuMBaTb C OZHOMO M TOFO >Ke KOHTPOMJAEPa, AOCTAaTOYHO JUWb HaANYUS

cootBetctBytowmx Front-End agantepos (FC, Ethernet, IB). YctaHOBKa AOMOAHUTENbHbIX
CneunanbHbIX MOAYNEN He TpebyeTcs.




CDYHKLI,VIOHaII bHOCTb: MFTHOBE€HHbI€é CHUMKW®,

A3P[EANCK

Mbl genaem Gyayuiee CHAMNKJ/IOHbI U CBA3aHHbIE€ KJ/IOHbI

q)yHKLI,I/IOHa.ﬂbHOCTbZ MrHOB€HHbIle CHUMKMW, CH3MNKJ/IOHDbI,
CBA3aHHbIE KJ/IOHbI

MrHOBEHHblE CHUMKWM (CH3MWOTLI) 1 cBA3aHHble kKNoHbl B RDG n DDP (B cnyvae TOHKMX
NIYHOB) MCMOABL3YIOT Mogenb nepeagpecaunn npu 3anucu (Redirect-on-Write), 1.e. CX[
BCerja nuweT HoBble O/JIOKM AaHHbIX B HOBOE MECTO, MepecTaBisff Ha HWUX ykasaTenb, a
cTapble 610KM AaHHbIX (T.e. Ha KOTOpble YXe HeT yKasaTens) HUKOrja He CTMparoTcd, a
NMOMEYatoTCA CUCTEMOM KaK OCBOBOOXAEHHbIe. DTOT MexaHU3M MO3BOIAET Co34aBaTb 0boe
KONIMUYECTBO CHIMWOTOB W CBf3aHHbIX KJOHOB 0e3 Kakoro-ambo BAUSAHMA Ha
npowunssoautenbHocTb CX/.

3anncb HOBbIX AaHHbIX Al n
b1 B HOBble (NycTbie) 610KK

AKTUBHblE
[OaHHble

I

HoBble CH3MLWOTbI MCNO/L3YHOT TONLKO
Chanwort 1 CHanwor 2 n3meHeHHble AaHHble Al n b1

I

CH3MKOH — NOJIHAA KOMWS TOIbKO
3aMnu1CcaHHbIX AaHHbIX (6e3 «Hynen»
nycTbiX 610K0B)

CH3nwomel  CO3Jat0TCA  MIHOBEHHO W W3HAyalbHO He noTpebnArT  AnckoBoe
MNPOCTPaHCTBO, @ PacTyT MO Mepe N3IMEHEHWNS AaHHbIX.

Ces3aHHble KJ0HbI CO3[ar0TCA MFHOBEHHO W Cpa3y MOryT ObiTb AOCTYMHbI CepBepy Ha
yTeHme/3anmncb NPU HaANUYUM ManmnuHra (AOCTyrnHbl TOAbKO ana RDG).

MonesHon @yHKLMEN ABAAeTCA CO3jaHve/yAaneHne CHIMWOTOB MO  PacrnmMCaHuio
(nokanbHaa penankaums). 3TO NPUMEHUMO, ecnn TpebyeTca COXpaHATb pe3epBHbIE KOMUK
AAHHbIX OYeHb YacTo, UYTO HEBO3MOXHO CAenaTb BHEWHUMM CUCTEMaMWN Pe3EpPBHOrO
KOMMPOBaHMA, T.K. B CUAYy UX crieundukmn (BblCOKas Harpyska Ha KaHajbl, AOJiroe Bpems
3anuncy 1 Np.) OHX Pe3epBUPYIOT JaHHble OObIYHO He Yalle YeM pas B CYTKW.

B aTOM cnyyae ecTb BO3MOXHOCTb HaCTPOMTb pacnumcaHne CHIMLWOTOB, HanpuMep, Kaxable
3 yaca B TeYeHMe CYTOK CO CPOKOM XPaHEHWUA OAHM CyTKW. Yepe3 CYyTKM CHAMLIOTbI HaYHYT
nepe3anuncbiBaTbC 3aHOBO, a AaHHble CTaplue CyToK YyxXe OyayT COXpaHeHbl BHeLUHeWn
CUCTEMOW pe3epBHOrO KOMMPOBaHUS.



d)YHKU,VIOHaIIbHOCTb: MIrHOBE€HHblIeé CHUMKMW,

A3P[EANCK

Mbl genaem Gyayuiee CHAMNKJ/IOHbI U CBA3aHHbIE€ KJ/IOHbI

CH3NKNOH — 3TO rmMbpua kaoHa M cHaNwota. CH3MKAOHbI Co3jaroTcsa ObicTpee, yem
Kfaccmyeckme KAOHbl M M3HAYaNbHO 3aHMMAKOT POBHO Ty MOJIE3HYHO €MKOCTb, KOTOPYHO
3aHUMaeT UCTOYHMK. [pK 3TOM CH3MKAOH, KaK M KNAaCCUUYECKUI KJIOH, MOXET HaXOAWUTbCA B
nobown rpynne

BocctaHOBNEHME AaHHbIX U3 CH3MLWOTOB W CBSI3aHHbIX KJIOHOB MOXHO BbIMNOAHUTb ABYMS
cnocobamu:

1. OTKaTUTb CH3MLWOT/CBA3AHHbIA K/IOH, MOJHOCTbIO Mepe3anucaB AaHHble LUN/OC. 370
yAO06HO, KOraa Hy>HO bbicTpo BoccTaHOBUTL LUN/®PC noaHOCTbO.

2. MpucoeanHnTb cBA3aHHbIA KNOH B BuAe oTaenbHoro LUN/®C k xocTy m BOCCTaHOBUTb
faHHble ¢ 3toro LUN. Takon cnocob noaxoaAnT ANS CUTyaLUWin, KOTrAa He HYXHO
BocctaHaBamBatb LUN/®C uenvkoM, a HYXHO BOCCTaHOBUTb TOJ/IbKO HEKOTOpble
06bekThI (hanbl).

CH3MKNOHbI N CBA3aHHbIE KNOHbI BO3MOXHO TakXXe MOoAKNoYaTh K XOCTY B BUJE OTAEe/IbHbIX
LUN wan dannoBbix cuctem.

CX4, ASPOJNCK He nmeeT orpaHMYeHnIM NO KOANYECTBY CO34aHHbIX CHIMLIOTOB U

CH3MK/IOHOB, 3@ UCK/IHOYEHNEM GU3MYECKOrO OrpaHUYeHNs UCMOoab3yeMoro obopyaoBaHus.




A3P[E]AUCK

M Aenaem Oyayuee ®YHKLMOHANbHOCTb: FPYMNMNbl KOHCUCTEHTHOCTU

prnnbl KOHCUCTEHTHOCTU CBA3aHHbIX KJ/IOHOB

TexHonorva obecneyveHnsa KOHCUCTeHTHOCTM rpynn TomoB (LUN) npegHasHaueHbl And
CUHXPOHM3ALMN CO34aHMNA MIHOBEHHbLIX CHUMKOB B CJIOXHbIX, KOMIMJIEKCHbIX OKPY>XEHUAX.
Ob6begnHue TOMa B norudveckyto rpynny, CX/[ obecneuvmBaeT WX CBS3aHHOCTb MpW
onepaumnax N0KaAbHOW WMAW yAaneHHOW penavkauuu. Ecam co3paércs CHMMOK JaHHbIX, TO
MOXHO OblTb yBEPEHHbIM, UTO CHUMOK JaHHbIX AN BCEX TOMOB B rpynne CO34aeTca Ha
OonpeAeneHHbIi MOMEHT BpPeMeHVW OJHOBPEMEHHO U CUHXPOHHOCTb cucteM byaet
obecneyeHa. Bo3MOXHO O6HOB/NEHME CHMMKOB B rpynne Ao TeKyLlero COCTOAHMSA Kak B

PYYHOM peEXNME, TaK N NO paCnmCaHnIo.

Fpynna KOHCUCTEHTHOCTU

\
— N
Tom 3 Tom 4
J

MrHOBEHHbI CHUMOK Aenaetca ana rpynnbl KOHCUCTEHTHOCTU B LLENIOM.



A3P[E]AUCK

Mbi Aenaem Gyayuwee q)YHKLI,VIOHaIIbHOCTbt MUrpauua gaHHbIX

DYHKLMNOHA/ILHOCTb: MUTrPaLAa 6/10UHBbIX YCTPOUCTB «Ha JIeTy»

CX4, ASPOAUNCK nopaep>xunsaet GyHKLMOHaN murpaumm 6aouHbix yctponcts Ha RDG n DDP
«Ha NeTy» NPO3payvyHO AN KOHeYHoro notpebutens. PyHKLMOHaN MOXET ObiTb Nose3eH ANS
nepemMelleHna JaHHbIX Ha Apyron yposeHb RAID, Hanpumep, ¢ RAID5 Ha RAID10 ans
yBe/IMYEHNA NPON3BOANTENBHOCTU. TakXKe AaHHble MOryT ObiTb NepemelleHbl Ha ApYyron Tmn
anckoB, Hanpumep, ¢ NLSAS puckoB Ha SSD gucku. Bo3MOXHbl ntobble HanpaBaeHus
nepemMeLLeHnsa 6NO0YHbIX YCTPONCTB MEXAY TUNaMu ANCKOB 1 TUMaMn Pengos.

DYHKLMNOHA/IbHOCTb: MUTPaLnA AaHHbIX ¢ BHewHux CXA

CX4 ASPOAWNCK no3BonseT NpoBecTU OHAAWH MUrpauuio AaHHbIX ON0YHBIX YCTPOWUCTB C
BHewHnx CX/.

Murpauma NpoxoAnT B HECKOJIbkO 3TanoB. Ha nepsom 3tane Ha CX[A ASPOAUNCK co3paetca
TOYHaa konus 6104HOro ycTporcTea ¢ BHewHen CX/[. baoyHoe ycTponcTBo ¢ BHewHen CX/,
npe3seHtyetrca CX[, ASPOJNCK n HaunHaeTca BHYyTpeHHee OHOBOE KOMMPOBaHWE JlaHHbIX C
BHewHen CX/[ Ha 6aouHoe yctpouctBo Ha CX[J, ASPOAVCK. Xocty npeseHTyetca 6i104HOe
yctporctBo ¢ CX/[ kak ewe OAWH NyTb AO CyliecTByrowero 6104YHOro yCTpOWCTBa C
napaMeTpoOM «pe3epBHbIN».

XocT cepBepbl

FC
(ALUA pe3sepBHbI MyTb)

FC
(ALUA ocHOBHOW nyTb)

FC
(doHOBOE KONMpOBaHUeE)

XA ASPOANCK BHewHAs 6n10uHaa CXJ



A3P[E]AUCK

Mir Aenacm SyAyee DYHKLMOHa/ILHOCTb: pennkaums

Mocne 3aBeplueHna GOHOBOrO KOMWPOBAHMA AaHHbIX pe3epBHbIN MyTb Ao LUN Ha CX[
ASPONCK cTaHOBMTCA OCHOBHbLIM W BECb BBOA/BbIBOJ, NEPEKAOYaETCA Ha Hero.

Xoct cepBepbl

FC
(ALUA ocHOBHOWM nyTb)

FC
(ALUA pe3sepBHbIi NyTb)

({(©

CXA ASPOANCK BHewHaa 6n10ouHaa CXA

MocneAHVM LIAroM SBASETCA OTKIFOUEHNE Pe3epPBHOTO NMyTu cTapoit 6aouHomn CXA.

Xoct

FC
(ALUA ocHOBHOWM MnyTb)

({(©

CXA, ASPOANCK BHewHaa 6n1ouHaa CX/J,

Bce MaHunynauum ¢ nytaMm 1 GOHOBBIM KOMMPOBaHWE ANSA XOCTa ABAAKOTCA MONHOCTbIO
Npo3paYHbIMU.



A3d pA NCK DYHKLMNOHA/IbHOCTb: penJinKauus

Mbl genaem 6yayuee

®OYHKLMNOHA/IbHOCTb: pennkaumusa

Penavkauna asnsetca dyHKUMen, KoTopasa obecneumnmBaeT 3almTy AaHHbIX, NCMONb3ya ABe
n 6onee CX/, Ha pa3nNYHbIX NOLWAAKAX.

Pennvkaunsa sBnsetcs HeOOXOAMMbIM KOMMOHEHTOM TEXHWYECKOrO peLUeHWns, ecau
TpebyeTcs oOpraHn3oBaTb NJaH aBapuiHOro BoccTaHoBaeHus (DRP) Ha pe3epBHOM
nioLaaKe.

B CX[ ASPOAUNCK MOXHO ncnonb3oBaTb 2 pexuma persivkauim — CUHXPOHHbIA W

aCMHXpOHHbIﬁ. PeI'IJ'II/IKaLI,VIFI BCerda BbIMOJIHAETCA Yepe3 NOpPThbl Ethernet.

CUHXpOHHaA penaukauma obecrneunBaeT abCoONOTHYIO UAEHTUUHOCTb AaHHbIX Ha 06eunx
nnn 6onee CXA.

|_|pl/l CMHXpOHHOVI penankaumm TpaH3akunm  3anncn  nNpUMMEHAKOTCA TOAbKO MNodie
noareep>XaeHna mMx 3anmcm Ha BCeX yYaCTHUKaX penankauynn, no3tomMy And CMHXpOHHOI\;l
penankaunnm cnegyet ncnosib3oBatb KaHaljbl CBA3N C BbICOKOM I'IpOI'IyCKHOl\/’I CrMoCcobHOCTbIO
N HU3KNMW 3ajep>KKaMn.

CVHXPOHHasA penvkauus BbIMOJAHAETCA Ha ypoBHe 6nouyHoro yctpouctsa LUN. [nsa
barnoBbIX CMCTEM CMHXPOHHAA penankaLma He NojAepXnBaeTcs.

ACMHXpPOHHaA pensmKauma obecrneunBaeT NAEHTUUYHOCTb JaHHbIX Ha CX/[ ¢ 3azep>kkon,
KOTOpas 3aBUCKT OT KauyecTBa KaHana cBsa3n. CTeneHb OTCTaBaHMA MOJYYEHHbIX AaHHbIX OT
NCXOAHbIX 33/1aBaTb HENb3S.

Mpn  aCMHXPOHHOW penavKaunm TpaH3akKuuW 3anncyv BHayane MOATBEPXAAIOTCA U
NPUMEHAITCA Ha ncxoaHon CX/, 1 ToNbKO MOCae 3TOro NPOUCXOANUT Nnepesada AaHHbIX Ha
apyrve CX[A. locne nonyyeHus penanky noaydatenn MNOATBEPXKAAOT W NPUMEHSART
TpaH3aKumu.

Ana onTumm3aumm nepesaBaeMoro Tpadrka MCNob3yeTcs aBTOMaTuyeckas KOMMpeccus
AaHHbIX.

Ncxoaa v3 3Toro, Ans acMHXPOHHOW penivkauumn He TpebytoTca KaHasbl CBA3M C BbICOKOM
NPOMYCKHOW CMOCOBHOCTBHO N HU3KMMMW 3ajep>KKaMMU.

CVHXPOHHas N acMHXPOHHasA PEenanKaLmio MOryT UCNOAb30BaTbCA OAHOBPEMEHHO. Pexnm
penankauuu 3agaeTcs AN Kaxaoro 6J104HOro ycTporcTea no OTA4eNbHOCTY.



ABPA”CK (DYHKLI,VIOHaIIbHOCTbt penankauusa

Mbl genaem byaywee

KopnopaTtusHasa
ceTb

dokh

Mnaowaaka A (o0 ] Mnowaaka b
cepsepbl / \ cepsepbl

SAN SAN
FC, iSCSI FC, iSCSI

I
I
i
(SeCR.
T
~
S
=

(e

PEN/INKALNA
CuHXpOHHas nan
aCUHXPOHHas
Mnowapka A Mnowapka b
CXA 1 CXA 2

Ana penavkauum foctynHbl caeaytowme tononorim: 1:1, T:n, n:1, nim. XocTbl Moryt
noaknroyatbcs kK CXJ no FC un iSCSI. KaxAablii XOCT NOAKAHOYAETCA TONbKO K JI0Ka/bHOM
CXA.



A3 PAV' CK DYHKLMOHANIbHOCTb: MeTPOoKJIacTep

Mbl genaem byaywee

DYHKLMOHANIbHOCTb: MeTpoK/1acTep

[na asBTOomMaTtM3auuM MpPOLLECCOB MepeKNtoYeHna MeXAay MnollagkaMmm MOXHO co3jaTb
MeTpoknactep. B aton apxutektype npucytctBytoT 2 CX/[ v apbutp, KOTOpbIA yrnpaBaset
nepekNtoYeHNAMN MexXay naowaskamn. ApbuTp pasBepTbiBaeTcs Ha BUPTYalbHOM WM
du3nyeckom cepsepe nog ynpasneHvem Alt Linux. Mpn paboTe B pexvnme meTpoknactepa
cepBepbl noakatovarotca kK CX[J, tonbko no npotokony iSCSI, npuuem kaxabln cepsep
AOMKEH MMeTb focTyn K obemm CX/. MNpumMep opraHusaumm MeTpokaactepa npescTaBaeH
Ha KapTUHKE HUXe.

KopnopatueHas
ceTb

dokh

Mnowaaka A o Mnowaaka b

cepBsepbl / \ cepBsepbl

SAN SAN
iSCSI iSCSI

PEN/INKALNA
CUHXPOHHas

Apbutp



A3 P AMM%A:( PYHKLMNOHA/IbHOCTb: YCKOPEeHNe BBOAA-BbiBOAA
ana HDD-puckos

®OYyHKLMOHaNbHOCTb: YCKOpeHue BBoga/BbiBoga ana HDD
AVNCKOB

Ana peanvszaunm MakCMManbHOW MPOU3BOAUTENBHOCTM U rnbkoctn B CXA ASPOAMNCK
npegycmoTtpeHa GyHKUmMA yckopeHns Beoaa/BbiBoga ana HDD auckos. [laHHas yHKLUMA
paszenserca Ha TPy NoA-byHKLUNK:

e SSD-k3w (SSD RW);
e SSD-k3w n xpaHeHue MeTagaHHbIx (SSD RW + MCACHE);

e online-tiering (SSD online-tiering).

SSD-kawmposaHue ana RDG

SSD-ow v SSD-kaw+MCACHE  nornueckn pasgenser RDG Ha 2 nnaHa
NpPOV3BOANTENBHOCTM:

e CTaHAAPTHbIA — rAe WCMNOb3yeTCA OAMH TWUM AMCKOB W ajanTaumsa COOTBETCTBEHHO
BbINOJIHAETCA TONbKO Ha YPOBHE OMEepaTMBHOW MaMATU U TONbKO AAs Onepauunn
yTeHUS;

e  ObICTPbIN — rae ncnonb3ytotca SSD anckn ans KawmpoBaHua u/uam online-tiering.

MNnaH nNpou3BOAMUTENBHOCTM Ha3HayaeTcad aBTOMaTuyecku Ha yposHe RDG npwu
paobaeneHnn SSD anckos B rpynny u npumeHsaetca ko Bcem LUN-am n ®C, paboTarowmm
B gaHHou RDG cpa3y nocne gobaBneHus.

Mpn co3gaHum rmbpuaHoro xpaHuavwa SSD anckm pobaBnstoTca B K3W Myn Ha
3anucb/yteHme (MMHUMym 2 ancka) B RAID1.

SSD-kaw npumeHseTca Ans  Bcex TpaH3akuun. [lpyu  3TOM  4TObbl  MCKAKOUUTB
nepenoJsiHeHne KaLla, NPUMEHAETCA MeXaHU3M LIMKANYeCcKOn agantauun (BbITankuBaHUSA)
3anuncent 13 KaLwa.

SSD-RW-k3w  ABisgetcA  AOCTaTOMHO  3KOHOMMWYHbIM ~ BapWaHTOM  MOBbIWEHUA
npowunssoamTensHoctn CX/[, nockonbky He TpebyeT anckoB 6osblwioro obbema (3a cyet
MOCTOAAHHOTO BbITa/JIKMBaHMA TpaH3akuui). Mpu 3TOM, MOCKOAbKY AaHHbIA MeXaHW3M
aKTMBHO MCMNONb3YeT 3aMnch, 3TO YTUAU3UPYET pecypc HagexHocTn SSD-anckos (DWPD) u
ANA  AAHHOrO Tuna K3Wa pekoMeHAyeTca ucnonb3oBaTb SSD-anckm ¢ BbICOKUM
nokasatenem DPWD (3+).



A3 P A”M%ylu:( PYHKLMNOHA/IbHOCTb: YCKOPEeHNe BBOAA-BbiBOAA
ana HDD-auckos

Ha pucyHke Huxe npvBeseH npumep normkn pabotel SSD-kawa.

CepBep
CcXA, ASPOAUCK ‘

SSD Cache MexaHnsm
aganrtayum

MpakTnyeckas MHPopMaLMa O KOHOUTYPUPOBAHUN TMOPUAHOTO XpaHuauMLLa NpyBeAeHa
B AokyMeHTe «ASPONCK RAID-guide».

Cucrtembl ASPOAVCK He umeroT orpaHuyeHms no obbemy SSD m RAM kawa, 3a

NcKNtoUeHeM GU3NYeCcKoro orpaHNyYeHns NCnosiblyemoro obopyaoBaHus.




®YHKLMNOHANbHOCTb: YCKOpPEeHUEe BBOAA-BblBOAA

A3P[E]AUCK

Mbl enaem 6yayuee Al'lﬂ HDD'AMCKOB

Online-tiering pna RDG

Online-tiering xpaHeHne no3BoAAeT nepemellatb 6J0KM AaHHbIX MeXAY Pa3ANYHbIMU
YPOBHAMM B 3aBMCUMOCTW OT Harpysku Ha HWX, NO3BOJIAA TeM CaMbiM pa3Mellatb Hosee
«ropAvYMe» faHHble (T.e. YacTO UCMonb3yeMble) Ha ObICTPbIX AMCKax, a bosiee «XONOAHbIE»
AaHHble (T.e. peAKO UCMOJb3yeMble) Ha MeAJ/IEHHbIX.

I'IepeMeLu,eHme 6nokoB AaHHbIX MeXAY YPOBHAMU NPOUCXOANT B OHJ'I&VIH-pG)KVIMG.

Anckn Ans MHOroypoBHEBOrO XpaHeHus Takxe aobaBnatoTcs Ha ypoBHe RDG rpynnbl,
nocne sobaBneHns AMCckoB B online-tier rpynna MeHseT cTaTyc Ha «bbICTpbIn».

MWHMManbHOE KONMYECTBO AMNCKOB Ha ypoBeHb online-tier — 2.

B otanumne ot mexaHu3ma SSD-kawmnpoBaHua, AaHHbIN GYHKLMOHAN XPaHUT AaHHble Ha SSD-
ANCKax, Moka K HUM ecTb obpalleHuns, MO3TOMYy ANA 3TOr0 MexaHW3Ma pPeKOMeHAyeTcs
NCMONb30BaTb He TONbKO HagexHble SSD-amnckm (DWPD 3+), HO n SSD-anckm 6oabluoro
obbema.

Ha pucyHke H1Xe npuBeseH NpUMep N0rMkn paboTbl MHOFOYPOBHEBOIO XPaHEHMS.

Cepsep

n__-
. 2

X4 A3POoAUCK

MexaHunsm

~ apaanTauum

SSD Cache

COLD DATA

HOT DATA



A3 P A”M%y'u:( ®dyHkumoHanbHoctb: VLAN n BONDING

VLAN n BONDING

Ana  yckopeHua onepauui BBOAA/BbIBOAA MOXHO  3afelcTBOBaTb  QyHKLMOHanN
obbefHEHNA HECKONbKUX (U3MYeckMx MOpTOB B OAWH Jsornuyeckm nopt-BOND
nHtepdenc. lMoaaepXmBaroTCA Kak He3aBUCMMble OT HacTpoek kommyTtatopos BOND
NHTEPPENCHl, Tak W 3aBUCUMble OT HacTpoek kommyTtatopoB BOND umHTepdeincsi.
Ob6beanHeHe HeCcKOoNbkMX Gu3nyeckmx WHTepdEencoB faeT yBeanYeHne MnpPOMnyCKHOW
CNOCOBHOCTY, a Tak>Ke MOBbILAET YPOBEHb OTKA30yCTOMUMBOCTH, Tak Kak B paMkax BOND
nHTepdenca Gr3nMyecknin NOpPT MOXET BbINTU M3 CTPOA N OOMEH AaHHbIMW MpPU 3TOM He
npekpatutca. B BOND vHTepdenc MOXHO ob6beanHuTb A0 16 dr3nyecknx OfHOTUMHbBIX
NHTEPhENCoB.

[Ans pa3rpaHnyeHns CeTEBOro AOCTyMa, a Takxke ans 6osnee rmbkon Hactporkm CX[ nog
ceTeByrO MHOPACTPYKTypy 3aKa3umka MOXHO 3aAeNCTBOBaTb MeXaHV3M TermpoBaHWA
Tpadmka — VLAN. VLAN MoryT 6bITb HazHa4yeHbl Kak Ha GuU3nyeckme ceTeBble MHTEPHENCHI,
Tak 1 Ha BOND wnHTtepdencol. VLANbI MOryT 6bITb NprMeHeHbl Kak Ana $GannoBbIX wap A1
npotokonoB NFS/CIFS, Tak n ans 6ao04yHoro gocryna no iSCSI.

m CT3K KOMMYTATOPOB m

KoHTponnep 1
BOND 1

Mopt 1 Mopr 2

Mopt 1 Mopr 2

BOND 2

Kontponnep 2

CXA, ASPOANCK

«MOPT 1» n «MOPT 2» o6beauHeHbl B BOND 2x10 F6ut/c LACP Ha koHTpoanepax 1
n 2. VLAN - 10, 100, 1000 aoctynHbl Ha BOND uHtepdeiicax.



A3P[EANCK

Mbl genaem Gyayuee (DYHKU‘MOHaanOCTb: QOS

Quality of Service

HacTpowka kauectBa obcnyxunaHus (QoS) nos3sonser MUHMMU3NPOBaTb 3GPEKT «LYMHOTO
cocepa». MNpn NpaBUAbBHOW HACTPOWKe 3TOr0 MapameTpa MOXHO rapaHTMpPOBaTb, UTO BCe
notpebutenn pecypcos CX[ 6yayt pabotatb Tak, Kak OXWAaeT agMUHUCTPATOP CUCTEMBI.
QoS B CX[J, ASPOAWNCK Ha3zHauaroTcA Ha 6n04uHble ycTpowncTBa. [lapameTpbl KauecTBa
06CNy>XMBaHMA Ha3HaYatoTCA Ha YPOBHE Kaxaoro KoHkpetHoro LUN 1 MoryT orpaHnumnBath
ero notpebneHne pecypcoB B MB/s mn IOPS. Ha kapTuHKe HuXe npuBeaeH npumep
YyCTaHOBKW orpaHunyeHnin Ha LUNO2, Ha KOTOpOM MO pacnucaHuio CTapTyeT MHOXeCTBO BM,
YTO ABNAETCA PaCMpPOCTPaHEHHbIM CLueHapueM nNpu ncnonbsosaHum VDL

Maccoean 3arpyska B

|
|
I'Ipouaao,qmennHocrb

Bpemsa

Maccoean 3arpyska BM

n POMIBOOWTENBHOCTD




A3P[EANCK

wix Aenaew yayuee ®YHKLMOHaNbHOCTb: NOJIMTUKA NepecTPoeHUs

Nonutuka nepecrpoeHnn

[Mpu Bbixoge u3 cTpoa aucka B RAID-rpynne aBTOMaTMyecks HauyMHaeTca rpouecc ee
nepectpoenHua. [lpy  nepecTpoeHuW, Kak MpaBWAO, MOXeT CcTpagatb obuias
npounsBoamTenbHocTb CX/, TO ecTb MOryT CTpasaTb KOHeuYHble notpebutenn pecypcos CX/A.
Ytobbl MUHMMM3MPOBaTL 3PPEKT OT MnepecTpPoeHuns, afMUHUCTPATOP CUCTEMbI MOXET
Ha3HauWTb MOJIUTVKY MePecTPOeHna pPerjoB, B TOM UMCie 3afaHHyro Mo pacnucaHuto. Ana
nynos RDG ecTb 3 BapwaHTa MOAUTMKM MepPecTpoeHus, YTobbl MOXHO OblNO rpaHyAsapHO
ynpaBaATb CKOPOCTbIO NEPeCcTPOeHsA PenOB.

MonuTuka NnepecTpoeHns x

MonuTUKa NepecTpoeHWs onpefenseT, CKOIbKO PECYpCoB CUCTEMbI BbIAENATb Ha NepecTpoeHWe NoBPeX AeHHbIX
[AWCKOBbIX rpynn. Boi6op MOMUMTUKKA He BNUAET Ha NPOU3BOAUTENbHOCTb B LUTATHOM pPeXWMe paboThbl U
perynupyeT ToNbKO NMOBeJeHWe Npu NepecTPOeHUU AUCKOBOMW rPynmbl.

Bb|6epme Henaemble NONUTUKKW NepecTpoeHnA M MHTepBanbl B Te4HeHWe OHA B Hacax:

L ontumanshas @ +
MNpon2E0AMTENBHOCTD @ Havano: 9 - KoHew: 18 x
MNepecTpoeHue @ Havano: 18 - KoHew: 9 x

OTMEHUTE MogreepaunTtb

Mpwn pabote c nynammn DDP 3agaetcs makcvmanbHasa CKOpPOCTb nepectpoeHusa B MB/c npu
BbIXOZEe U3 CTPOS ANCKa B Nyne. HacTporika OTHOCUTCA K KaXXAOMY U3 AMCKOB Myna.

= Nudopmauusn o rpynne DDP2

GUID rpynnbl u5fI2f-8M4AW-fVCo-hgMy-ihyy-keFe-7AVdIA
Bcero: oUCKOB/K3Ll JUCKOB 5/0

C60MHble gUCKK 0

CB060AHbIX AMCKOB ANA ropAYyei 3aMeHbl 3

ABTO3aMeHa Bbli. v

Moppepxka ALUA Bbikn.

MakcuMManbHasi CKOpoCTb MHWLManusaLumnm u 50

cuHXpoHu3auun (M6/c)



ABPAMCK DyHKLNOHA/NbHOCTb: BUPpTyannsaumsa

Mbl fenaem 6yayuwee CTOPOHHMX CXA

Buptyanmsauma cropoHHux CXA

CX4, ASPOAVCK no3sonatoT BUpPTyann3oBaTb AMCKOBYHO €MKOCTb CTOPOHHMUX CX/[ no
npokonam FC/iSCSI. Ons 310ro Ha BHewHux CX[J Heobxoammo co3aatb Habop 6A04HbIX
YCTPOWCTB, KOTOpbIA OyaeT npeseHtoBaH CXA ASPOAWNCK. T[ocne 31oro Ha
Npe3eHTOBaHHbIX BI0YHbIX YCTPOMCTBAX MOXHO Aenatb cTaHAapTHble ans CXA ASPOANCK
BUpTyanbHble pergbl: RDG w/van DDP, Ha KOTOpbiX BMOCAEACTBMM MOXHO CO3JaBaTb
06beKTbl XpaHeHMA: 6N10YHbIe YCTPOMCTBA 1 GanoBble Wapbl.

DISK 1 DISK 2 DISK1 DISK?2

DISK3 DISK4 DISK3 DISK4

X4 A3POANCK

LUN 1 LUN 2 LUN 1 LUN 2

(@

(@
(@

(qe

1 (((((C
4 (((L((C

LUN 3 LUN 4

BHewHsaa 6n1ouHaa CX/A 1 BHewHsaa 6nouHaa CX/, 2 BHewHsas 6nouHaa CX/, 3

Bce npaBa 3awueHbl OO0 «Aepo Aunck» 2024



A3P[E]AUCK

Mbl Aenaem Gyayuwee ¢yHKU,VIOHaJ'IbHOCTb2 AeayninkKkauuna

Aeaynnnkauuna

Jdepynankaums — 3T0 npouecc ycTpaHeHusa aybne 6N10KOB AaHHbIX MPU COXPaHEHUN
YHUKaNbHbIX 610KOB A8 3KOHOMMM ANCKOBOIO NMPOCTPaHCTBa.

Ha pucyHke Huxe npuBeseH pesyabtaT paboTbl gedynanKaunu.

(A
(UL

(R
(@@
(@

OcHoBHoOE:

= B cuctemax ASPOAVCK npumeHseTcs OHNaWH AeAynavkauma ¢ GUKCUPOBAHHBIM
6noKoM;

Aeaynavikauma pabotaet Ha RDG, Ha SDD 1 Ha »XecTknx anckax;

ans RDG MOXHO BK/HoUaTb Ha KOHKPeTHbI LUN;

AeNNT BXojdulne JaHHble Ha paBHblIE 6J'IOKI/I,'

» B CX/[ posmkeH OblTb AOCTAaTOUHbLIA OObEeM onepaTMBHOW NamsaATM aas  paboTbl
Aefynavikaumm;

= ycTpaHseT aybam Tonbko Torga, koraa 6aokm Ha 100% cosnagator.



A3 pA NMCK ®YHKLMOHA/ILHOCTDb: AeAynanKauunsa

Mbl genaem 6yayuee

Mpouecc geaynavkaumm NPONCXOANT CReayoWmnM obpasom:
" onpegeneHne AaHHbIX N5 AeAyNaAnKaLum;
" NpoBepKa JOCTYNHOCTM Heobxoamnmoro obbema k3w namatu (SSD nam RAM);

- Ha60pbl AadHHbIX COXPaHAKOTCA B Ta6m/|u,e deaynankaumn  npum  CoOXpaHeEHUn Uux
KOHTPOJIbHbIX CYMM;

" nNpu co3gaHun Aybns faHHbIX CMCTEMa BMECTO BblAeNeHUA HOBOrO [JMCKOBOTO
npocTpaHcTBa noA Ay6snb fobaBnseT ccbiiky B Tabavuy Aeaynavkauuu, KoTopas
yKa3blBaeT Ha peajbHO CyLleCTBYHOLUME AaHHble, BMECTO TOro, 4tobbl co3faBaTb WX
ayéan.

B 3aBucnmoctum ot Cq)epbl NMPUMEHEHUA N XapaKTepa 3arnnucn AeayrnankaLma MOXeT

CHU3UTb NOTpebasemMbIn 06beM AMcKOBOro npoctpaHcTea oT 20% ao 40%.

[eaynavkaums BbINOAHAETCA Ha ON0OYHOM YpPOBHE, UTO OCODOEHHO MPUMEHMMO ANs
6onblWNX OO6BEMOB MOXOXMX JAaHHbIX. Hanpumep, npu geaynavkaumm XpaHWAMLLA
BUPTYyaNbHbIX MawuH (BM) yHUKanbHbIMK, Kak NpaBwao, ABAAKOTCA TONbKO HEKOTOpble
O10KM JaHHbIX, @ UAEHTUYHbIE JaHHble, Takme Kak rocteBble OC, wabnoHbl BM, knoHbl BM
M Np. ABAAOTCA AyO6AMpPYyeMbIMU M, COOTBETCTBEHHO, MpPU AeAynavKauumm He noTpebastor
JAONONIHNTENBHOIO 0H6BbEMa.

Ana 1 Tb geaynavumpyemMbix AaHHbIX HY>XXHO pe3epBupoBaTtb He MeHee 1 b O3Y Ha xaw
Tabavuy. Ana SSD AMCKOB 3TO He CyLWeCcTBEHHbIV 06beM, a BOT A5 ONepaTUBHOM NamATH
— Haobopot. T.k. obbem onepatvBHoW namaTn CX/[ orpaHuv4eH, TO peKOMeHAyeTcs
MCNOAb30BaTh Aeaynavkaunto npu Haamumm SSD anckos B CX/.



A3P[EANCK

Mbi Aenaem byayuee ¢YHKU,I/IOHaIIbHOCTb: KomMnpeccua

Komnpeccus

Onsa  skoHoMumM mecta Ha CX/ MOXHO WCNOAb30BaTb MeEXaHW3M KOMMPEeCccuu
TpaH3akuuin. Komnpeccns TpaH3akuuii paboTaeT B OHAAVH peXuMe, TO eCTb AaHHble
3aNnCbIBalOTCA Ha [AUCKWM  yXe B ONTUMWU3MPOBAHHOM BuAe. Tak Kak cuctema
ONTUMU3NPYET pa3Mep XPaHUMbIX JaHHbIX eLle A0 3annucK Ha ANCKK, TO B pAje Cyyaes
BKJIOUEHME 3TON QYHKL MM MOXET YBEIMUNTL KOJIMYECTBO OnepaL i BBOAA/BbIBOAA, TakK
Kak GU3nYecKnx 3anncer/UYteHnm Ha AUCKM CTAaHOBUTCSA MEHbLLIE.

[ns BbINONHEHWS KOMMPECCUUN TPaH3aKLMIA «Ha IeTy» UCMONb3YHOTCA BblAENEHHbIE a4pa
npoLeccopa 1 NpoLLecc KOMMPEeccMn HUKOTAa He KOHKYpUpPYeT 3a pecypchbl. B cayuyae
€CIN KOJNMYECTBO Onepauuvii BBOAA/BbIBOAA BEJIMKO W PECYPCOB BbIAENEHHOrO AApa
nepectaeT xBaTaTb, CUCTEMA «Ha JIeTy» aBTOMATUYeCKM BbIAENSET Mog npouecc
KOMMPEeCcumn JONONHUTENbHbIE BbIAENEHHbIE AApa.



A3P[EANCK

Mbl genaem 6yayuee q)YHKU‘VlOHan bHOCTb: aBTO-NMoAA€pPiKKa

ABTO-nogaepixkKa

Ans obecneyeHns MaKCMManbHOW AOCTYMHOCTM cUCTEM xpaHeHus ASPOANCK
npeaycMoTpeHa GyHKLMA aBTOMaTMUYeCckon noaaepxxku. [laHHas onumsa obecneymBaer:

* MOCTOSIHHbIN NPOAKTUBHbI MOHUTOPWHI BCEX KOMMOHeHTOB CX/;

* aBTOMAaTMYeCcKyro OTMpaBKy AuarHocTuyeckon nHdbopmaumm B ASPOAUNCK B cayuyae
cbos;

* aBTOMaTM4eckoe OTKpbITMe obpalleHnin (Tnketos) B ADPONCK.

OTKpbITVE ObpaLLeHN NPON3BOAUTCA NyTEM OTMPAaBKMU AMArHOCTUYECKON MHbOpMaLmnn
B BWAE MOYTOBbIX YBEAOMJIEHUN OT KOHTpossnepoB CX/[, Ha cepBepbl MOALEPXKKM
ASPOAVCK. TMMocne npuxoga AaHHOW WHPOPMaLMM COOBLLEHUS aBTOMaTUUECKM
npeobpa3ytoTca B TUKET W perncTpupyrotcs, ganee cneumanmct ASPOAUNCK, wvmes
HeobXOAMMYHO BXOAHYH MHPOpPMaLLMIO, MPUCTyNaeT K paboTe no ycTpaHeHuo cbos.



q)YH KUMOHa/IbHOCTb: NogAep>XXnBaemMblie

A3P[EANCK

Mbl genaem 6yayuee Onean‘VlOHHble cucTtemMbl N errlepBVl30pb|

I'Iop,p,ep)l(MBaeMble onepauyvnoHHble CUCTEMbI U rmnepsmaopbl*:

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

* Red Hat Enterprise Linux
+ CentOS

+ Debian 9/10/11

* Ubuntu 18/20
 AltLinux 8/9/10

* Astra Linux

« SUSE Linux

* Proxmox

« POCA

* BPECT

* RedOS

* Tionix

+ ASPOAUNCK vAIR

* Yka3aHbl OC, ¢ KOTOpPbIMY NPOBOANANCH TECTbI HA MOMeHT nybankauun. Komnanma ASPOANCK
NMOCTOSIHHO MPOBOAMUT TECTMPOBAHME C HoBbIMK BepcuammM OC. AKTyanbHOE COCTOSIHME YTOUHSANTE
y TeXHUYECKMX CMeLmnanncToB Npon3sBoanTens.



