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XpaHeHue AaHHbIX

sonrwouuna CXAQa

Kak 310
NOSIBUIOCb U
3a4yeM 3TO HYXHO

CoBpeMeHHble
noaxoAabl

O6opyposaHue u NO
AN XpaHEHUS
AAHHbIX

Texuogoruu
6nm>xanwiero

6yaywero

HCA, Server SAN,
Object Storage u
Apyrve ManonoHsTHbIE
TEPMUHbI
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XpaHeHue AaHHbIX B COBPeMEeHHbIX

LHoA

BbizoBbl Angd COBPEMEHHbLIX BbIHNCITUTEJIbHbBIX CUCTEM YPOBHSA MPEANPUATUA,
CBA3adHHblIE C XpPaHEHNEM AaAHHbIX.

MocTosiHHO pacTywmne obbvemsbl (> 10 Tb gns cpegHero npeanpuaTns)

Mpunoxennsa (ERP, ABC, npoueccuHr, 6unnuir), Tpebytowmne
KPYrJ0CYyTOYHOW AOCTYMNHOCTH

Pe3epBHOe KonnpoBaHue C ManbiMK 3HadYeHnamm RTO n RPO.
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DBONTIOLUUA XpPaHEHUSA AaHHbIX

1. NMpocTenwnm noaxon
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DBONTIOLUUA XpPaHEHUSA AaHHbIX
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DBONTIOLUUA XpPaHEHUSA AaHHbIX
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DBONTIOLUUA XpPaHEHUSA AaHHbIX

- JOCTYnHOCTb
- YnpaBngemocTb
- MacwTtabupyeMocTb
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DBONTIOLUUA XpPaHEHUSA AaHHbIX

YBeNMUMBaeM AOCTYNMHOCTb N 06bEM

Mpynna KomnaHuii XOCT OE-B
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RAID

Redundant Array of Independed Disks

Mexay amckamm n OC nosasnsietcsa RAID-koHTponnep (annapaTHbIW nnu
NPOrpamMMHbIN)

Bbixoa 13 CTpoa O4HOro AMCKa He NMpUBOAUT K HEAOCTYMHOCTU AAHHbIX
(kpoMme RAID 0)

MponssoanTenbHOCTb Maccmea 06bI4HO BOsblUE MPOU3BOAUTENBHOCTH
OTAENbHOro Ancka (HacKosbKO — 3aBUCUT OT ypoBHS RAID)

Fpynna KoMnanuit XOCT P
27 nekabpsa 2016 r. éE CIO



CamMblie pacnpocTpaHeHHble YPOBHMU

RAID

CaMble pacnocTtpaHeHHble. https://ru.wikipedia.org/wiki/RAID

[ I
Striping — HeT 3awWwmnTbl OT cbos AnCKa, MTMHENHbIN POCT
0 nponssoanTenbHOCTU. cnonb3oBancs Ao nosieneHuns SSD

«3epkano» - aybnmpoBaHue MHpopMaLUnM Ha BTOPOM AUCKE

OTKa30yCTONYMBLIN MAcCUB ¢ AYONMPOBAHWEM W NapannensHoi
00patoTKoi
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CamMblie pacnpocTpaHeHHble YPOBHMU

RAID

https://ru.wikipedia.org/wiki/RAID

Striping with parity - 3awuTa oT BbIXOAa U3
CTpOs OAHOro AMUCKa, npueMsieMas

5 NPOMN3BOAUTENILHOCTb MPW 3annucu. «30/10Tas
cepeanHa» ana auckos <= 1Tb

Striping with double parity - 3awmuTta oT

6 OAHOBPEMEHHOIO BbIXOAA W3 CTpPOS ABYX
AVNCKOB, CHUXEHHAas MpOu3BOAUTENBHOCTb
npu 3anmcu. NpuMeHaeTca ans pe3epBHOro
KOMNMPOBaAHMA U  aApPXMBHOIO XpaHeHus.
Ctporo pekoMeHgoBaH ans auckos > 1,5
Tb SATA n NL-SAS

Mpynna Komnanunn XOCT
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DBOJIIOLUMNA XpaHEeHUA AaHHbIX

KoHconngnpyem gaHHble — youpaeMm RAID-KoHTponiNep us cepeepa

Fpynna Komnanuit XOCT P
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cxAa!

[MporpaMMHO-annapaTHbI KOMMAEKC, NpeaHa3HaYeHHbIN Ans
XpaHEHUS AaHHbIX.
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Apxutektypa CXA

TUNMYHAA cMcTeEMa CpefiHero Kiacca TpaauLMOHHOM apXUTEKTYPbl

Traditional Array

» EachRAID level requires dedicated drives
»  Dedicated spare disk required
» Limited single LUN performance

Rl Rl R5 R6
Traditional Controllers

W B B }
R6 R1 R5 R5
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Apxutektypa CXA

TnnyHas cucrtema cpegHero Kaacca TpaguuMoHHOW apXUTEKTYpbl
— ApYyrou pakypc

VNX System Architecture

Application servers Exchange servers Clients Virtual servers Oracle servers  AtmosVE

. B lII ¥ BaE BE Eg.

VNX Unified Storage

reoc 0% (o] reocfe] |
VNX X-Blade ] VNX X-Blade «—— ///y 0F F1/ F

‘)Z(’ Power Supply ‘)I(’
& &

Flash drives

eon
& : Near:Line SAS drives SAS drives
2
5% HARDWARE EMC
where information lives’

© Copyright 2011 EMC Corporation. All rights reserved. 12
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CeTb XpaHeHMSA AaHHbIX

Ecnn cepsepos n CX MHoro

Mpynna KomnaHun XOCT
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CeTb XpaHeHMSA AaHHbIX

[MpuMep cxeMbl CoeauHEHNI
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CeTb XpaHeHMSA AaHHbIX

OCHOBHble ncnon b3yYEMbIE MPOTOKOJIbI

Fibre Channel — SCSI no ontuke (UM No Mean Ha KOPOTKUE PacCTOSIHUSA)
iISCSI - SCSI nosepx TCP/IP

FCoE - Fibre Channel over Ethernet

Mpynna Komnanuii XOCT P
27 nekabps 2016 r. és CIO



CeTb XpaHeHMSA AaHHbIX

Cdepbl NpUMeHeHus

KoHconuaaumsa XxpaHeHUs AaHHbIX
KoHconuaaums pe3epBHOro KonmMpoBaHUs

OpraHunsaums KaTacTpooyCTONUYMNBBIX peLUEHNN

pynna Komnanumm XOCT
27 nekabps 2016 r.



Cuctembl PezepBHoro KonmposaHus

Bce cncagMunHbl Aendrtca Ha ABa Tuna...

BHeapeHne cuctemMbl pe3epBHOr0 KONMMPOBAHNA — nepBooYepeaHas
3agava nwboro IT-aupektopa

[lBa napameTpa, 0 KOTOpbIX cneayeT AOroBOpuUTCs € GU3HeCoM, n
KOTOpble BAIUAKOT Ha apXxuTekTypy peweHunda: RPO n RTO

RPO - Recovery Point Objective — ckonbKO AaHHbIX Mbl MOXeM cebe
NO3BOJINTb NOTEPATb (U3MepsaeTca B AHAX/YacaxX/MUHyTax/cekyHaax)

RTO - Recovery Time Objective — kakoe BpeMs NpocTost Mbl cebe MoXxeM
NO3BOJINTb A0 BOCCTaHOBAEHMS paboTOCNOCOOHOCTMN CUCTEMbI

pynna KomnaHuit XOCT Ef IO



Cuctembl PezepBHoro KonmposaHus

JleHTta — 50 net B CTpOIO

CoBpeMeHHble fIeHTO4YHble 6MbnnoTekn MMerT OT 8 A0 HECKOIbKUX ThICAY
KapTpuaXXem n XpaHaT netabanTbl JaHHbIX

CTOMMOCTb XpaHeHUs MeHblle, 4YeM Ha HDD (uckntodas cnydau
NPUMEHEHUs «BbITOBOro» Xesesa)

EMKoCTb kKapTpuaxa LTO6 - 6 Tb

TANDBERG DATA =

ULTRIURA
www.TandbergData.com —i, 6

25T8/62578 [
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Cuctembl PezepBHoro KonmposaHus

Pob60Tbl 1 Kapycenu

Mpynna Komnanuii XOCT P
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KaTtacTtpodoycTtonumBocCTb

Kak 3awmntnTtbCca ot 9-1-17
[ I

SSP Mirroring Disaster Recovery Site

Production Site

vScCsl

Shared Storage Pool - VIOS nodes at both sites are active members of
the production pool. A clientpartition can be active ateither the
production site or the DR site butnot both atthe same time.

Site1 - SSP FailgrpA ——» 7

HDS VSP Storage HDS VSP Storage

Mpynna KomnaHun XOCT
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O630p coBpeMeHHbIX pelLueHnn

BupTyanmsaumna BHyTpeHHero npocrtpaHcTea CX/

HP 3PAR

All RAID levels canreside onsame drives
Distributed sparing, no dedicated spare drives
Built-in wide-striping based on Chunklets

R s ) = 2 = 2 2

- “- - - g - -

we i ENED -
R6

Rl Rl RS R6E Rl R5 RS
3PAR StoreServ Controllers
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O630p coOBpeMeHHbIX pelLleHnMn

MHoroypoBHeBoe xpaHeHue (storage tiering)

VNX FAST Suite

FAST Cache, FAST VP + File & Block  FAST VP
( . e - Dynamically rebalance data between
FAST VP SSDs, HDD and NL-HDD at
a slice granularity of 256MB

NFS/CIFS  NASS—_—— « FAST Cache Limits Increased 2X

— Caches from HDD or NL-HDD tiers to
FAST Cache SSDs at granularity of 64K

- FAST Cache memory map below MCC to
optimize MCC hit pass-through

e,

\ * Deploying both together ensures
e NER R gy maximum IO performance and
il o
== efficiency

FAST Virtual Pool
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O630p coOBpeMeHHbIX pelLleHnMn

All-Flash CX
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O630p coBpeMeHHbIX pelLueHnn

MynbTUNpoTOKOAbHble CX/[ — 6104HbLIN 1 panoBbIN OCTYN B O4HOM YCTPOMUCTBE
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O630p coBpeMeHHbIX pelLueHnn

Buptyanmsaumna CXA

Connecting Fibre Channel hosts to the SVC

Win AIX Sun HP VMware Linux xe:'ix NetwareBlade FC Host
Trué4
Apple
SGI
! And so on T
SCSI initiator
Fabric 1 Fabric 2

SCSI target

svenode ' [0 A

B0 sve
nVendorX | SCSl initiator
DS5000 XIv DS8000
NetApp HPQ = DS4000 Storwize  DS6000
N senes BN DS3000 V7000 ESS SCSI| target

© Copyright IBM Corporation 2011
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Trends and Buzzwords

Server SANS M rMnepKoOHBEpPreHTHble CUCTEMDI

Virtual SAN All-Flash and Hybrid Architectures

VM ‘ VM - VM VM ‘ VM VM VM VM VM VM |

|

vSphere + Virtual SAN vSphere + Virtual SAN

¥i§

Virtual SAN All-Flash Datastore Virtual SAN Hybrid Datastore
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Trends and Buzzwords

O6nayHo...

Enterprise DC-A

= Cloud Provider
n \
‘\\ Regional
:X: ; N Data Centers

Cloud software-
driven <= 10Gbps
EVPL on-demand

OpenFlow-enabled Metro/Regional
Packet-Optical Network

Cloud software-driven
FC or 10GbE over
OTN/A on-demand

r E Cloud Backbone Cloud Backbone
: Edge device Aggregation/Core device
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GEEK PORN

«Kop3unHa» Ha 120 HDD ot high-end maccuBa EMC Symmetrix
VMAX
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GEEK PORN

KoHTenHep DAS Ha 70 HDD, Hewlett Paccard

Mpynna KomnaHun XOCT
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GEEK PORN

FC

M KOMMYyTaATOp

MoAynbHbI
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Muwwunte: E.Elkin@hostco.ru
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