Mpoun3BoACTBEHHDIN LLIEHTP

Cucrema XxpaHeHHs JaHHbIX
MASK cepuun SS-OKA-OS1

O030p npoaykra

MAJSIK cepun SS-OKA-OS]1 - BBICOKOIIPOU3BOAUTENBHBIC (PIAII-CUCTEMBI XPAaHEHHS
JAHHBIX, KOTOPbIE YCTAaHABIMBAIOT HOBBIC CTaHIAPTHI MPOU3BOJUTEIBHOCTH M HAJIE)KHOCTU
XpaHEeHHUs TaHHBIX JJIs1 KPUTUYECKH BaXKHBIX OM3HEC-IIPOIIECCOB MPEANPUATHI, oOecreunBas
MIPEBOCXO/IHOE Ka4eCTBO OOCTYKMUBAHUS JAHHBIX.

B CXJI wucnonb3yercs IIOJHOCBSI3HAs apXUTEKTypa, KOTOpas TapaHTUPYET
HENPEPHIBHOCTh OOCHY>KMBaHMs B Clyyae BBIXOAA M3 CTPOS OJHOIO U3 JIByX KOPITyCOB
KOHTpOJUIEpA WJIM CEeMH M3 BOCBMU KOHTPOJUIEPOB, YTO COOTBETCTBYET TPEOOBAHHSIM K
HaJEKHOCTH OCHOBHBIX cepBUCOB npenunpustuil. Kpome toro, B CX/I MCHONB3YIOTCS YHIIBI
MCKYCCTBEHHOT'O MHTEJUIEKTA, OTBEYAIOIIUE TPEOOBAHUSIM Pa3IMYHBIX CEPBUCOB, TAaKUX Kak
o0paboTka TpaH3akiuii B peaabHoM Bpemenu (OLTP), ananutuueckas 00paboTka B peaabHOM
Bpemenn (OLAP), BeicokompousBomutenbhubie Bbuucienus (HPC), mudpossie menua,
MHTEPHET-ONEpalluy, LIEHTPAJIN30BAHHOE XpaHEHHE, PE3epBHOE KOMUPOBAHHME, aBAapUHHOE
BOCCTAQHOBJICHHE U MUTPALS TaHHbIX.

CX]J] oOecrie4nBalOT BBICOKOIPOU3BOAUTEIBHOEC XPAaHCHHWE MaHHBIX B IICHTpax
00pabOTKH JaHHBIX, @ TAK)KE KOMIUIEKCHOE PE3€PBHOE KOMIMPOBAHUE IAHHBIX M PEIICHUS IS
aBapUITHOTO BOCCTAHOBJICHUS, KOTOPbIE FApaHTUPYIOT OecriepeOoiiHyto u 6e3onacHyto padboty
cepBucoB 00paboTku nanHbIX. Kpome Toro, CX/I npeanaratot pa3iainyHble CIIOCOObI TPOCTOTO
YIIPaBJICHUS U y10OHOT0 JIOKAILHOT0/YIaJICHHOTO 00CITy )KUBAHHUS, YTO 3HAUYUTEIIBHO CHUKACT
3aTpaThl HA yIpaBlieHHE M 00CITy)KUBaHUE.

OcCHOBHBIE XaPAKTePUCTHKH
Oco6ennocts CXJI MASIK cepun SS-OKA-OS1:

CX oOwvenuusitor ¢Gynkumu SAN um NAS B oxHom Habope amnmapatHoro u
MPOrpPaMMHOTO oOOecrieueHuss 0e3 UCIOIb30BaHUS HE3aBUCUMBIX IUT030B NAS. CucTeMbl
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noanepxuBaroT Takue npotokodsl, kak NFS, CIFS, S3, HTTP, FTP, FC (mporokon FC-SCSI
Ha ocHoBe moptoB SCSI wiu npotokon FC-NVMe Ha ocHoBe mopToB NVMe), iSCSI u NVMe-
oF. Kak SAN, tak u NAS MoryT macmtaObupoBaThCs 10 HECKOJIBKUX KOHTPOJUIEPOB. XOCTHI
MOTYT NOJy4aTh AocTyn K Jrooomy LUN umm daiinoBoii cucreme uepes nuntepheicHblil mopt
Ha JIF0O0M KOHTpOJILIEpE.

CX/1 ncnomnp3yroT MPEeUMyIIECTBa TEXHOIOTHH I pabOThl ¢ MIUIJTMOHAMHM OTleparui
BBOJa-BbIBOAA B cekyHy (IOPS), coxpansis mpu 3ToM CTaOUIBLHO HU3KYIO 33/ICPKKY.

TexHonorua UCHoOAB3yeT Pl ONTUMM3ANUN A Quieni-HakonuTeneid. OH CBSA3bIBaeT
IPOIIECCOPhl  KOHTpOJIEpa C MPOLECCOPAMU  TBEPAOTENbHBIX HAKOMHUTENEH, YTOOBI
KOOPAWHUPOBATh pPabOTy aJrOpUTMOB TBEPJOTEJIBHBIX HAKOMMUTENEH MEXAYy ASTHUMHU
MPOIECCOpaMH, TEM CaMbIM OOECIEeYHBasi BBICOKYIO MPOU3BOAUTEIBHOCTh M HAJECKHOCTH
CUCTEMBI.

B CXJI ucnons3ytorcst pacnpenenéHuble (ailioBble CUCTEMBI, TO €CTh (pailoBbIe
CHCTEMBbl HEe MPHUHAIJICKAT KAKOMY-TO KOHKPETHOMY KOHTpOJuiepy. AupexTopun u Qaiiasl B
¢ailnoBoii cucTeMe paBHOMEPHO PacIpeIeNIII0TCs MEXK 1y BCEMU KOHTPOJUIEPAMHU C TIOMOIIBIO
ajropurMa 0anaHCUPOBKH.

CX/1 moaepkuBaroT KaKk TOPU30HTANIBHOE, TaK U BEPTUKAIBHOE MacIITaOupoBaHHE,
obecrieurBast rTHOKYI0 MacIITaOUPyEeMOCTb ITPU COXPAHEHUH BBICOKOW MPOU3BOIUTELHOCTH.

CX/I npemiaraet nepenoBble TEXHOJIOIMH 3alllUThl, KOTOPblE MUHUMHU3UPYIOT PUCKU
BBIXOJA JUCKOB U3 CTpPOS M TIOTEPU JAHHBIX, a TaKKe 3allUIIAIOT JaHHBIE OT
KaracTpoduyeckux cooes, o0ecrieynBasi HEMPEPHIBHYIO pabOTy CHCTEMBI:

— 3aumra KOHTPOJUIEPOB OT cOOEB;

— RAID 2.0+;

— 3ammra OT OTKJIIOYEHMSI IUTAHUS;

— T'noGanbHOE BhIpaBHUBAHKME M3HOCA U 3alllUTa OT U3HOCA;
— Pacmupennast 3a1uuTa JaHHBIX.

B CX]I ucnosib3yroTcsi OHJIAWH-pacCHIMPEHUE €MKOCTH M pOTalUs AMCKOB MJis
obecrieuenus 6ecrepe0oiHON paboThl BO BpeMsl IIJIAHOBOT'O TEXHUYECKOTO 00CTYKUBAHHUS.

CXJl Mcnonb3yrOT HECKOJIBKO TEXHOJOIMH HPUMEHEHHS PECYpCOB IUIsl THOKOTO
yIpaBIeHUS pecypcamu u o0ecrieueHnss MakCUMaabHOU okynaeMocT naBectuiii (ROI) ms
KJINEHTOB.

B CX]JI ucnonb3ytorcst GyHKIIMU BBICOKOIM 0€30MaCHOCTH CUCTEMBI, TAKHE KaK:

— be3onacHOCTh KaHaJIOB yIpaBIEHUS;

— be3onacHsle IPOTOKOJIBI U TIOPTHI;

—  MBomsnus Mexay ciiy>keOHBIMH U YTIPaBIIIEMbIMU MIOPTAMU;
— be3onacHOCTh ynpaBieHHs XPAHUIUILEM.

B CXJI ucrnosb3yroTcs NEpeloBble TEXHOJIOTUU BUPTyaIU3allMM, UCKYCCTBEHHOI'O
MHTEJUIEKTA U MOBBIIICHUS 3P PEKTUBHOCTH.

B CX]I ucnonb3yercs TEXHOJIOIMS IUIABHOIO PETYJIHMPOBAHMS CKOPOCTH BpAIlCHUS
BEHTHJISAITOPOB, a Takke TexHojoruu Dedupe u Compression 1 cHukeHus 3atpat. Kpome
TOT'0, OHU MPEIOCTABISAIOT HAOOP HHCTPYMEHTOB /ISl YIPABICHUS U 00CTYKUBAaHUS, KOTOpPBIE
YIPOLIAIOT HKCIUTyaTalUIO U TEXHUYECKOE 00CTyKUBAHHE.

OOnaunast uWHTEUIEKTyaldbHass cuctema ympasinenus DME 1Q  pacmupser
BO3MOKHOCTH TOJIb30BaTeNel B 00JIACTH HKCIUTyaTalldd M TEXHUYECKOTO OOCITY)KMBaHUS U
MO3BOJISIET TPOBOAUTH IUIAHOBOE TEXHUYECKOE OOCIyKMBAaHUE JJIsl MPEAOTBPALICHUS
IIOTEHLIMAJIbHBIX PUCKOB.

TexHu4ecKkHe XapaKTepUCTUKH
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HaunmenoBanue

3HauyeHue

ApXHUTEKTypa yCTpoiicTBa

4 U He3aBUCHMBII KOPITyC KOHTPOJUIEpA C
YETBIPbMsI KOHTPOJUIEpaMU

MaxkcuManabHOE KOJIMYECTBO KOHTPOJIepoB HA | 4
KOpIyc

MakcumanbHO€ KOJIMYECTBO KOHTPOJIEPOB 32
MakcuMansHoe konuuectBo SSD s Beeit 6400
CHUCTEMBI

MakcumansHoe konudectBo SSD Ha 1 1200
KOHTPOJLIEP

MakcumansHoe konudectBo SSD NVMe 1200

Pa3zmep ka11a Ha KOHTpOILIIEP

256 I'b na xoutpomep (16 x 16 I'b)
512 I'b na xoutposep (16 x 32 I'b)
1024 T'b na konTposuiep (16 x 64 I'b)

3epKalbHbIi KaHaI HA KOPIYC KOHTpOJLIepa

B kopmyce: 4 x 100 ['6ut/c RDMA

Mexny koprycamu: 4 x 100 I'6ut/c RDMA
(npsimoe coeiMHEHUE MEXAy 8
KoHTposuiepamu) uir § x 100 I'6ut/c
RDMA (mepekiitoueHHbIC TKaHU)

IlognepxuBaeMblii TUII KOPITyca JUCKA

Kopmyc aucka SAS: 2 U, 12 I'6ut/c, 25 x
2,5-TFOMMOBEIE TMCKU

JuckoBble kopiyca SAS, noanep>xuBaemble
KOPILyCOM KOHTpoOJuIepa

32

CBs13p MEXly KOpIIycaMy JUCKOB SAS

Buras napa: 1 M, 2 M,3Mu S ™m
Onrnueckuii Kabeab: 15 M

MaciurabupoBaHue ¢ UCIOIb30BaHHEM
untepdeiicupix moayneir RDMA 25/100 I'dut/c

Buras napa: 3 m
Onrtnuecknii kadenn: 10 M

Tun u 1uHa GpoHTANBHBIX Kabemnei

DLC x DLC mHuoropexumusiii (8, 10, 16,
25 uimu 32 I'out/c): 3 m, 10 M, 20 M, 50 M u
100 m

MPO B MPO muoropexumMHbIii (40 unn
100 I'6ut/c): 3 M, 10 M, 20 M, 50 M 1 100 M
LC- LC ognopexumusbiit (16 Gbit/s Fibre
Channel unu 10GE): 10 kM (onTrueckue
MOJTyJH TIPEIOCTABIISIIOTCS, @ ONTHYECKUE
BOJIOKHA JIOJKHBI OBITH MOATOTOBIICHBI
KJIMEHTaMH. )

Onexrpuueckuit mopt 10GE: qnuna kabens
He MoxeT npesbiath 10 M (Bximoydas 10
M). Tun kabenss CATOA wiu CAT7.

Jluck amst codpra B KaKJIOM KOHTPOJIEpE

nBa BcTpoeHHbIX Aucka M.2 SATA 3.0 (480
I'b)

Cucrema oxJ1aAeHHsI KOHTPOJLIEPOB

6+1

[TopThl yripaBiaeHHUs U TEXHHUYECKOTO
o0CITy KUBaHUS

Kaxxnplii KoHTpoOILIED:

3 nopta x GE (mopTsl TEXHHYECKOTO
00CITy)KUBaHU/yIPABICHHS )

1 x mopt USB (ynpaBiieHue nancuoHa
WHJUKATOpa)

| X mocnenoBaTENbHbIN IOPT
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Cucremnslii yposeHo MTBF

1 200,000 gacoB

Cucremubiii MTTR

1 gaca

JIOCTyIIHOCTB CHCTEMBI

0.99999

[TponyckHasi CIOCOOHOCTH CUCTEMHOTO LITMHA
(1BOMIHBIE KOHTPOJLIEPHI)

4x40xPCle3,0x2x2

KonuuecTBo Mofyneit BBO1a/BhIBOIA,

3aMeHsIeMbIX B ropsyeil hopme, Ha KOHTPOJIEP

28

Monyns untepdeiica SmartlO

Kaxpiii MOJTyJIb COIEPIKHUT YETHIPE
ONTHUYECKUX mopta. Tur mopra MoxKeT ObITH
8, 16, 32 unu 64 I'0ut/c BomokoHHbIH
kaHnaji, 10 umu 25 I'out/c Ethernet & iSCSI
(ontuueckuii nopr, Bkirouass DTOE), 25
I'out/c POLL u 10 I'out/c Ethernet & iSCSI
(Bxiouast DTOE).

Monyss untepderica GE

4 nopra GE (menp)

10 GE-unrepdeiicHbplii MOIYIb

4 nopra 10GE (menp)

40GE/100GE unTepdeiicublii MOayIb

2 nopta 40 wiu 100GE (onTuka)

Moayns untepgerica RoCE 25 I'out/c

4 mopra 25 I'6ut/c (onTHKa)

Monyas untepgeiica RoCE 100 I'6ut/c

2 mopra 100 I'6ut/c (onTuka)

12 I'6ur/c SAS unrtepdeiicHblil MOAYIIb IlonnepxxuBaercs
100 I'6ut/c Monyne untepdeiica RDMA [TognepxuBaercs
Monynbs untepdeiica RDMA 25 I'6ut/c [TognepxuBaercs

Turel ropstunx nHTEpEHCHBIX MOTYTIeH

4-noptoBblii 8 I'6nT/c BomokoHHBIH
uHTepdeiicHblii Moxyib (1822)
4-nioptoBbIii 16 1'61T/c BosTOKOHHBIH
uHTepdeicHbIii Moxyns (1822)
4-nioptoBbIii 32 1'61T/c BOoOKOHHBIN
uHTepdeicHbIi Moxynb (1822)
4-niopToBbIif 64 1'61T/c BOMOKOHHBIN
uHTepdeicHbIi Moxyb (1822)
4-mOpPTOBBIM MOJYJIb TIEKTPUUECKOTO
unrepodeiica 10GE (1822)

4-noptoBbIif Motyns HHTEp(detica 10GE
(1822)

4-nopToBbIii MOTynb HHTEp(detica 25GE
(1822)

2-nopToBbIi Motyns nHTEpdetica 40GE
(1822)

2-nopToBbIif Moynb uHTEpdeiica 100GE
(1822)

4-niopToBBIii 25 1'61T/C MOIYIb
unrepdeiica RoCE (1822)

2-noptoBsiit 100 ['0ut/c Moayb
unrepdeiica RoCE (1822)

4-noptoBblii 25 1'6ut/c NoF
uHTepdeicHbIii Moxyns (1822)
2-noptoBbie 100 ['6ut/c NoF untepnaTHble
moaynu (1822)
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MaxkcumanabHOe KOJTMYECTBO (PPOHTATIBHBIX
[IOPTOB HAa KOHTPOJLIEP

OK: 20 x 4
40GE/100GE: 20 x 2
10GE/25GE: 20 x 4

25 I'out/c POIL: 20 x 4
100 I'6ut/c PIIL: 20 x 2

TexHu4yeckue XapakTepUCTUKHU 2,5-1F0MMOBBIX
SAS SSD, noanep:xuBaemMpix 25-CI0THIMU
KOHTPOJUIEPAMHU U AMCKOBBIMU KOPITyCaMH

960 I'b/1,92 Tb/3,84 Tb/7,68 Tb/15,36 Th

TBeprorenpHbIx HakonuTenen NVMe

1.92 Tb/3,84 Tb/7,68 Tb/15,36 Th/30,72
Tb

Yposens RAID

RAID 5 (no 14+1)
RAID 6 (n0 23+2)
RAID-TP (10 22+3)
RAID 10 (10 2+2)

MakcumanbHO€ KOJIMYECTBO KOPIYCOB
KOHTPOJIJIEPA, 10 KOTOPHIM MOKET OXBaThIBaTh
yJ1 XpaHEHUS WU JIOMEH JHUCKA

4

MaxkcumanbHast 3¢ (peKTUBHAsE eMKOCTb ITyJia
xpanenus (TiB)

16384 (256 I'b Ha xoHTpOILIED)
32768 (512 I'b Ha xoHTpOJIIED)
32768 (1024 I'b Ha KOHTpOILIEP)

MaxkcumanbHast 3¢ (eKTUBHAs] MOIIHOCTh
kopmyca koHtposuiepa (TIB)

4096 (256 I'b Ha KoHTpOJLIED)
8192 (512 I'b Ha koHTpoIEp)
8192 (1024 I'b Ha KOHTpOJLIED)

MakcumanbHoe konuuectBo LUN B myine 65536
XpaHeHUs

MaxkcuMaabHOE KOJIMYECTBO XPAHUIIHII Ha 8
KOPITyC KOHTpOJIIepa

MakcumanbHOE KOJIMYECTBO JOMCHOB JIMCKa Ha | 8
KOPITyC KOHTpOJIIepa

MakcumanbHOE KOJUYECTBO IOMEHOB Ha 16
JINCKOBBIN MAaCCHB

MakcumanbHOE KOJUYECTBO IUCKOB B JIOMEHE 1600
JTUCKA

MakcumanbHOE KOJIUYECTBO JJOTHUYECKUX 4096
MOPTOB (Ha KJIACTEP)

MakcumanbHOE KOJUYECTBO JIOTHUYESCKUX 1
noproB VTEP (Ha koHTpOILIED)

Makcumym. konuuectBo VLAN (Ha kiactep) 4096
MakcuMaibHOE KOJTMYECTBO MOJKIIOUECHUN 512
[Psec (Ha KOHTpOJLIEP)

MaxkcuMaabHOE KOJIMYECTBO XOCTOB (TIOPTHI 20480
Fibre Channel)

MaxkcuMaabHOE KOJIMYECTBO XOCTOB (OTHOPTOB | 8192
iSCSI)

MakcumanbHoe KoJnuecTBO XocToB (NVMe 4096
Haj TCP-nopTom)

MakcuMaibHOE KOJTMYECTBO XOCTOB B 512
[IPUHUMAIOLLECH IPYIIIIE

MaxkcumanbHoe koandectBo LUN 65536
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MaxkcumanbHoe KonnuecTBo rpynn LUN 16384
MunumanbHas BMectuMocTh LUN 512 Kb
MaxkcumanbHast BMecTUMocTh LUN 256 T6
MaxkcuManbHOE KOJIMYECTBO HHUIIMATOPOB 8192
iSCSI B ogHoi1 cucteme

MaxkcumanabHOe KOJIMUecTBO (ailioBbix cucteM | 16386
MuHHMMabHasl eMKOCTh (aiJIoBOI CUCTEMBbI 1 Tb
MakcumainbHast eMKOCTb (hailIoBOl CHCTEMBI 32 11b

JlonoTHUTeIbHBbIC XaPAKTePHCTHKH CHCTEMBbI
Astomarm3zanus RAID B CXI;
MrHOBeHHbIE CHUMKH JJaHHBIX:
He BausioT Ha IPOU3BOAUTENBHOCTD CUCTEMBI.
OobecneunBaOT BO3MOXHOCTb OBICTPOTO BOCCTAHOBJICHHS JJAHHBIX.
ApXMBHPOBAaHHUE JTaHHBIX Ha YAAJIEHHBIE CUCTEMBI XpPaHEHUS:
[Ipenycmotpeno s oOecriedeHuss O€30MAaCHOCTH M BOCCTAHOBICHHMS B cClyyae
aBapUNHBIX CUTyalUH.
Co3nanue pusnueckux konuii LUN B peaabHOM BpeMEHH:
ITonnepxuBaer pa3inyHbIe BUbl CHHXPOHU3ALMH U COTJIaCOBAHUE IPYIIIL.
YBenuuuBaeT AOCTYNHOCTD JIOKAIbHBIX JAHHBIX.
HenpepoiBHast 3ammra uHGOpMALUK:
HHTEeHCHBHOE CO3/1aHHE KOIIMM BOCCTAHOBJIEHUS B TEUEHUE HECKOJIBKUX CEKYH/I.
OmnnaitH-3amMeHa MoyJieit 6e3 OCTaHOBKH CEpBHCa:
ITo3BoJIsieT 3aMEeHATh KOHTPOJIJIEPHI, OJIOKM MUTAaHUA, OJIOKM OGaTapelHOro MUTAHUS,
JMCKH, MOJTYJIH MOJKITIIOUEHHUs 06e3 mpepbIBaHus paboThl YCTPOMCTBA.

I"apanTHiiHbli cpok — oT 1 roga 1o 5x Jer.



