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Jlekumnsa 9

JlIokanbHaa v yaaneHHaa penjnkauus




Coaep>kaHune nekumu

* MpHUUMNDbI
* METOAbI

*TOononornu




Pennunkauyuns

 [lpouecc co3aaHnsa TOYHOM KOMUU AaHHbIX
« ObecrneuynBaeT HenpepbIBHOCTb BU3HEcCa
* [lo3zBonigeT MmHnMmmnanposatb RPO n RTO

* [1Be KaTeropuu
— JlokanbHaga, B npegenax CX4 van UOL

— YaaneHHasa, B APpYroM pervmoHe




NCTOUYHUKN U NMPUEMHUKN

e Pennnka — To4yHasd Konus

e Konna MmoxeTt 6bITb CUHXPOHHOW UMK
ACUHXPOHHOWU (HY>XHa pecuHXpoHmn3aLuns)

u REPLICATION u

Source Replica (Target)

EMC




cnonb30oBaHMeE TOKaNbHbIX peErnjinkK

* Pe3epBHOE KOMMpOBaHMe
— CHMxeHune Harpys3km Ha pabounn gnck/LUN
— CBefleHMe K HYJ/I0 OKHa pe3epBHOM0 KONMMpoBaHUS

* bbicTpoe BoccTtaHoBneHne (RTO -> min)

* [IpnHATNE pelleHnn, aHann3 AaHHbIX
— CHMXeHue Harpy3kun Ha paboumm amnck

* [lnaTdpopmMa aAng TeCTMpoBaHUS
e Murpaumnsa aaHHbiX (LUN 1 -> LUN 2)




CornacoBaHHOCTb AAHHbIX

 Pennnkun A0/1KHbl 6bITb COrnacoBaHHbIMU
(MO/THBIMKN)

e CornacoBaHHOCTb Ha ypOBHe
— ®annoBbiX CUCTEM
— ba3 AaHHbIX

\l/




ObecneyeHune Cor1acoBaHHOCTU

offline online
OTcoeanHeHune .
-Oeann Flushing — cbpoc
o dansioBou
daunnsbl 6bydpepos OC Ha
CUCTEeMbl OT
ANCK
XOCTa

Ba3bl AAQHHbIX

[TONHbBIA OCTAaHOB

« 3aBuUcCuMas
3anunchb
« 3aaepxka IO
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File System Consistency

Application

File System

Flush Buffer 1 Memory Buffers

© Copyright 2013 EMC Corporation. All rights reserved. 9



Database Consistency

Source Replica Source Replica

@ Consistent @ Inconsistent

EMC



TexHONorMm NoKasibHOM pernJnkKaumnm

* CepBepHasa (host-based)
- C nomowbo LVM
— CHUMKKN PanioBon CUCTEMBI

 C nomowbto CX/
— 3epKaJibHoe NoJIHoe KonnpoBaHue

— PIT (yka3aTesib BO BpeMeHMN)
= [lonHaqa pennnKauma Cc yKkasaTtenem
= BupTyanbHasa pennukaunsa Cc ykasaTenem




Pennnkauusa c nomouwbto LVM

e 3anncb B ABa 1 6os1ee TOMa CUMHXPOHHO
- LVM 3epkanunpoBaHue

* He 3aBucut ot CXA

* [Ipy HaNMM4YUM OWLNBKM KOMNUS He
npuroXxpaertca ©




CHMMOK (pansioBON CUCTEMDI

- PIT

e COFW

— COpYy oOn
first write




Pennnkauunsa Ha ctopoHe CX/A

e PecypcChbl cepBepa He UCMNOJIb3YHTCH
* Bo3MOXXeH A0CTyn C APpYyroro xocCrta

Replica

Production Host Storage Array BC Host




3epKanbHOe KonMpoBaHue Uenoro TomMa

7 Attached N

Read/Write Not Ready

Source

Storage Array BC Host »

2 Detached - PIT ~

Read/Write Read/Write

Production Host Storage Array BC Host

X J

EMC
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PIT pennnkaunga uenoro Toma

e [lo1HAa KOs UCTOYHUKA

* [IpeMHUK AOCTYNEH Ccpa3y nocsie akTnBaunm
ceccum

 PIT onpependerca BpeMeHeM akKTuBauuun

* [IpUEMHUK A0JIKEH ObITb HE MEHbLUE
MCTOYHUKA

e [1Ba pexxnma
— [lonHoOe KonmpoBaHne B POHOBOM pexunme
— CoFA (copy on first access)




Copy on First Access — Source Write

Snurce Repllca
Production Host BC Host

BC Host

= : Replica§
Production Host . BC Host

New Data
IR R Original Data
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Copy on First Access — Target Read

- - k

- -

- -

- -

& -

& -

- -

- -

- . - -

'l l

| l.l -

- -

- -

! Source Replica:

Production Host

Replica§
BC Host

Replica§
BC Host

Production Host
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Copy on First Access — Target Write

El
L]
-
L]
*
Ll
-
L]
*
-
Ll
L]

LE R LR E LR

L T

: Source Replica:

Production Host BC Host

: Source Replica:

Production Host BC Host

ot

: Source

Replica:

Production Host BC Host

EMC
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BuptyanbHasa pennukauunsa PIT

* [I[pUeMHUK coaepXunT yKasaTesiM Ha
n3MeHmBLLMeca AaHHble

* EChn HEeT n3MeHeHUN — yKasaTesn Ha
NPpUEeMHUK, eC/in eCTb — Ha MeCTO XpaHEeHUS
CHUMKa

* [[peEMHUK N MECTO AN CHMMKA 3aHMMAtoT
4yacCTb MOJZIHOIro obvema

e 1n9 naMmeHeHmMM aaHHbIX 40 30%

* CoFW - copy on first write




BupTtyanbHasa pensimka — 3anucb (1)

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

| Source
=== — E
M: <

Production Host BC Host

Save Location -

-
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

Storage Array
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BupTtyanbHasa pensimka — 3anucb (2)

Production Host BC Host

Save Location

L -
ttttttttttttttttttttttttttttttttttttttttt

Storage Array
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BupTtyanbHasa pensanka — 3anucb (3)

Production Host : : BC Host

»
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

Storage Array

© Copyright 2013 EMC Corporation. All rights reserved. 23



CpaBHeHMe TeXHONOrmmn siokaabHOW

penInKaummn
3epKano PIT konusa uenoro BupTtyanbHas
ToMa konua PIT
CoFA - Hebonbluoe,
BnnaHune Ha
He TpebyeTtcs MoJsIHas Konus - HeT BbICOKOE

MCTOYHUK
Pa3me o o
P Takoun xe Takoun xe Manas 4yacTb
NnpueMHuKa
OCTYMNHOCTb
Hocry CoFA - TpebyeTcs,
NCTOYHWNKA ANS He TpebyeTtcs na
MoJSIHAs KONus - HeT
BOCCTaHOBJIEHUS
HOCTYyNnHOCTb ToNnbKO nocne
cpasy Cpasy

NpUeMHMNKa

CUHXPOHN3aAUNN

© Copyright 2013 EMC Corporation. All rights reserve
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OTcneXxmBaHme MaMeHeHuUm

T T T T T T
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JlokanbHasa pennnkaumna @ EMC

e Simmetrix — EMC TimeFinder
 CLARIION - SnapView
* Celerra — SnapSure

= W




CeTeBagd NnokaJibHasa pennankaumsa —
continuous data protection (CDP)

* [IponssonbHoe RPO

e CNnAnTTEp Ha XOCTeE,
B ceTn nunm B CX/

e CHa4yana - noJsiHa4
CUHXPOHU3aLuNA,
3aTeM -
XXYPHannpoBaHue

CDP Appliance

iz A/\\’
- - W Storage Array
Production Replica CDP Journal

Volume

EMC



YaaneHHada pennnkauung

e [Ipouecc co3gaHna pennnk Ha yaaneHHbIX
canTax

* PeXKnMbl
— CMHXPOHHbIN
— ACUHXPOHHbIN

e TeXHONMormu
— CepBepHaga (LVM, RDBM)
- CXA




CUHXPOHHbIN peXunm

e 3aMNMCb HAa UCTOYHUK U MPUEMHUK A0
noaTBEPXAEeHUNSA 3aBepLUEHUS

* NpeHTUYHble KOMnu

* Hyneson RPO, Hn3knum RTO

e bonbLwoe BpeMsa OTKJIMKA
e 1o 200 KM




CUHXpPOHHa4a penankaunsa B CXA

Source

Max
Host

3 2
Writes
MB/s

Target at
Remote Site
Data Write

>

Data Acknowledgment

<

/ Required bandwidth

Typical workload

"4

Time
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ACUHXPOHHBbIN peXxunm

e HeMeaneHHbIN OTKJINK OT UCTOYHUKA

e 3aNMUCb Ha NMPUEMHUK MNPU 3aNOHEHNN
bydepa nam no BpeMeHu

* HeHyneBoe RPO - 3aBuUCUT OT pa3mMmepa

6ydepa, NnponycKHOMN COCOBHOCTUN CEeTH,
Harpy3km Ha UCTOYHUK

* HECKOJ/IbKO TbICHAY KM




ACUHXpOHHaa pennmnkaumna B CX/A

Source

-: 1 Typical
—_— - 4 workload
. j Required
2 A Writes bandwidth
i MB/s
Host 4 3
AVETAEE: =2y ™ .o} s ow.on of an o) duion. avve. &
Target
Data Write I Time *

Data Acknowledgment
—
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YaaneHHada pennnkauunga c LVM

------------------------------------ .y M NN RN NN N,
- - - -

— =
— —

Production Host Remote Host
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>I<ypHanb| TpaH3aKLl,l/Il/I RDBM

i Log i Log

Production Host Remote Host
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Pennnkaumnga c auckosoun bydpepunsauymnen

_Source Device

- S
P | o | ©

S O N
Remote Replica

Production Host Source Array Target Array

N
Local Replica

* Network friendly
* MIHKpeMeHTalbHass CUHXPOHU3aLNS




TpexCTOpoOHHAA KackagHasa pensimkaumna:
CUHXPOHHasa + AuckoBas bydpepusauyns

Source Device
L~

| )]
—
- Synchronous -
Disk Buffered
W
Ny .

Local Replica

/Remote Replica

™ Remote Replica

Source Site Bunker Site Remote Site

4 yCTPONCTBA XPAHEHUS
* RPO Ha yaaneHHOM canTe — HECKOJ1IbKO 4acoB
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TpexCTOpoOHHAA KackagHasa pensimkaumna:
CUHXPOHHAA + aCUHXPOHHAA

Source Device Remote Replica
ot P
v v
—— —eele
- Synchronous - Asynchronous -
N |
Remote Replica

Source Site Bunker Site Remote Site

* RPO Ha yoaneHHOM canTe — MUHYTHI

e 3 YCTPOWUCTBA XpPaHEHUS




TpexXCTOpOHHAA TpeyrosibHa4d
peninkKauuns

Remote Replica
Asynchronous

o\)S 'y /
o
° >
with

: Bunker Si s ;
Source Device _>- unker Site Differential
* Resynchronization

Source Site

As
y’)c/',b”
9y,
s

Remote Replica

S

Remote Site
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Pennnkauus B BUpPTyallbHOM cpeae — C
NOMOLLbIO rTMNepBM30pa

VM1
Hypervisor

VM2

Hypervisor
N

VM Migration

Host Host




Pennunkauunsa B BUPTYasIbHOM cpeae — C

noMowbto CX

vM1l VM2
Hypervisor

vivili

Source Array Remote Array

EMC



Cnacunbo!
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