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ABILITY TO EXECUTE

Magic Quadrant for Solid-State Arrays 2017

COMPLETENESS OF VISION >

As of July 2017

= K 2021 rogy 50% LIOL oyayTt
ncnonb3oBaTb TBEPAOTENbHbLIE MACCUBbI
(SSA) anga BbICOKONMPOM3BOANTENBHbIX
BblYMCINEHUN U BONbLLINX pabo4vnx
HarpysokK, Mo CpaBHEHUIO C MEHEE YEM
10% ceroaHs

= B TedeHune cnenyowmnx 12 mecaues
TBEpOOTENbHble MaccuBbl (SSA)
ynydyiwiaTcs B npounssogutensHoctn B 10
pa3s 1 yaoBoOATCSA MO NIOTHOCTH
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Data Tsunami

Zettabytes
codaoan & 8a

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Source: IDC's Data Age 2025 study,
sponsored by Seagate, March 2017 . loT . Other
i NetApp




YBenunymnBaem n pon3BsoaAnTesibHOCTb, YMEHbLUaeMmM
CTOUMOCTDb

= Inline adaptive compression

= [loTOoKOBas Komrnpeccud

* Inline deduplication

= [loToKOBas AegynnuKauns

= Inline data compaction

= [loToKOBOE YyNIOTHEHNE

‘ , = Fabric Pool (Tiering)
' ’ u TI/IpI/IHr XOJMOAHbIX OaHHbIX

4 METATRPENA i NetApp



NetApp Storage Efficiency portfolio
AFF ONTAP9.x AFF Storage Efficiency Ratios with ONTAP® 9

1) Data deduplication WAL Range

* Inline (on by default)  Oracle databases (with no database compression) =]

2) Data compression SQL Server 2014 databases (with no database compression) 2:1-4:1
= Inline (on by default)y ~ VMware Horizon full clone desktops (persistent) — NetApp® clones  5:1-10:1

. VMware Horizon linked clone desktops (non-persistent) 3:1-5:1

3) Data compaction = : , ,
- Inline (on by default) C?trfx XenDesktop full clone desktops (per3|§tent) — NetAppclones  5:1-10:1

Citrix XenDesktop MCS desktops (non-persistent) 3:1-5:1
Citrix Provisioning services desktops (non-persistent) 3.3:1-5:1

Virtual Servers (OS and applications) 2:1-4:1

Microsoft Exchange 1.6:1

Home directories 1.9:1-2:1
Software development 2:1-10:1

| MeErATPEMA M NetApp’



UTto ke Takoe FabricPool?




Data Fabric

Microsoft Azure

Cloud ONTAP™
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ABTOMAaTM3NpyeM obnavyHbIN TUPUHT

* pea obbeanHnTb obnako u All Flash maccubl B oanH nyrn

= TlaHHbIe OenaTcs Ha:
= Hot data - octaercqa Ha all-flash maccuse

On Premises = Cold data - nepemeluaetcsa B nyonunyHoe o6nako (AWS) nnu

npueatHoe obnako (StorageGRID Web Scale)
‘ ‘
Public Cloud Private Cloud

anzzon|S3

= CoxpaHseT npounssoautensHocTb all-flash npwu
oaHOBpPEMEHHOM CHUXEHUN O6LLI,eI7I CTOMMOCTU XPaHEHUA
» Jlo 40% akoHOMUKM Ha TCO (CTOMMOCTb 3KCnnyaraumn)
= [lpocToTa HaCTPOMKM N yrpaBneHUs:: HUKaKUX CIOXHbIX NONUTUK

| MeraTPeEna M NetApp’



Paclwiunpste rpaHuybl Bawero LIO[a

Storage

Hot, most

Production accessed data

Data

Snapshot®

DEr-N®0]0)Y
(Backup/DR)

Cold, least
accessed data

et [}

= Tpebyemble eMKOCTM XpaHuUnuLia pacTyT

obicTpee, 4yem OroaKeTbl HA I T

= OgHWM gaHHble cerogHs BocTpeboBaHbI, a

3aBTpa HeT

e XonoaHble AaHHble 3aHMMalOT MECTO, HO He

reHepupytoT Joxon,

Fl NetApp’



Paclwiunpste rpaHuybl Bawero LIOda

Storage

Hot, most

Production accessed data

Data

Snapshot®

DEr-N®0]0)Y
(Backup/DR)

Cold, least Public/Private

accessed data

L

GERE
o'amazon|§3

T MErATPE

Hot data octaetcsa Ha flash; cold
data yxogut B obnako

ABTOMaTUYECKU OTCIEXNBAETCS
TeKyllee CBOUCTBO AaHHbIX

[1aHHbIE nepeesxatoT be3
npepbiBaHNS paboThbl
nonb3oBarenen Nnu NPUIoXeHun

[1aHHbIEe OOCTYMHLI NO 3arnpocy

Fl NetApp’



NetApp OnCommand System Manager

Storage Tiers

o 4dd Aggregate

PERFORMANCE TIER

| Dashboard | Applications | LUNs | SVMs | Metwork | Storage Tiers | Hardware and Diagnostics =

5.00 GB used of §9.31 GB(5%) o4.31 GB

AGGREGATES

) ager123 on the node sti51-vsim-ucs1 07F

145.46 MB used of 19.13 GB(1%) 18.98 GB

'ﬂ st _wsim_ucs107e_aggrl on the node stis1-vsim-ucs107e

36400 KB used of 19.13 GB(0%) 18.13 GB

ﬂ 5ti51_wsim_ucs107T_aggr! on the node stis1-wsim-ucs107F

22.02 MB used of 19.13 GB(0%:) 19.11 GB

Protection -

© seace savings

3.77:1

1.05:1

Configurations

—— @ .

EXTERNAL CAPACITY TIER

192.75 MB used

ADD-ON FEATURES ENABLED

External Capacity Tier

192.75 MB used

External Capacity Tier

0 bytes used

MErTATPENMA

CRELIAMIBOBAHAR 1T-AUCTRABYTOR
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Object Storage
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Deployment Options

Mix & Match possible, clear decoupling for HW and SW

: StorageGRID :
Software :

d Container Engine

Infrastructure

» \VMware-based

= ESXIi server with
external array

= FAS, E-Series, or 3
Party

StorageGRID .
Software .

Container Engine

AEFEE SRR

OpenStack

Infrastructure

* OpenStack-based =

= Consumes Cinder
Storage

= FAS, E-Series, or 3™
Party

: StorageGRID
Software

Container Engine

Appliance HW

llllllllllllllllllllllllllll

Appliance-based

= NetApp engineered
compute, software,
networking & storage

= "Ready to go"

Bare Metal

» Docker-based

Deploy on RHEL/CentOS
servers in Docker Container

Internal Disks or external
array

BYOH appliance

M NetApp



StorageGRID Webscale appliance

= Delivers a Storage Node in an HW appliance
= Appliance with 4TB, 6TB, 8TB or 10TB drives

: = SG5612, 2U / 12 drives ( 48/72/96/120TB Raw capacity)
= SG5660, 4U /60 drives ( 240/360/480/600TB Raw
capacity)

SG5612 = Scale out by adding appliances

= Simplifies deployment and expansion

* Preconfigured and ready for grid expansion
Virtual and appliance nodes interoperate in same grid
#T1B capacity extention by adding Storage Nodes
500M objects per Storage Node

Enhanced throughput and Ingest performance by adding
Storage Nodes

SG5660

I NetApp



Kak pabotaet FabricPool?




Kak aTo paboTaeTr

How FabricPool works

= [logkntovaem obrnayvHblie xpaHunmwa (AWS, SGWS) k arperatam all-flash
= HacTtpanBaem NONUTUKN TUPUHra Ha BONbOMax

* [lonnTunkn TMpuHra:

= Snapshot-only (cTouUT MO ymMonyaHuto)
Cold Snapshot® 6noku, He UCNosib3yeMble aKTUBHOW (PannoBOW CUCTEMON, Nepees3XatoT Ha XONOLHbIN YPOBEHb

= Backup
[aHHbIe nepemellaroTcs HanpamMyto B capacity tier

= Off
Data is not moved to the capacity tier

16 £ METATPENA M NetApp’



NetApp OnCommand System Manager

| Dashboard | Applications | LUNs | SVMs | Metwork | Storage Tiers | Hardware and Diagnostics * | Protection = | Configurations
Storage Tiers
o 4dd Aggregate
PERFORMANCE TIER EXTERNAL CAPACITY TIER
ﬁﬁ‘-‘@@'? _____________________________
________________________________ J
5.00 GB used of 89.31 GB(5%) B4.31 GB 192.75 MB used
AGGREGATES © seace savings ADD-ON FEATURES ENABLED
) ager123 on the node sti51-vsim-ucs1 07F External Capacity Tier
| | -m @ !
149.46 MB used of 19.13 GB(1%) 18.98 GB 377 -1 192.75 MB used
@ stis1_vsim_ucs 07e_ager] on the node stiS1-vsim-ucs107e External Capacity Tier
364.00 KB used of 19.13 GB{0%) 19.13 GB 1:-1 |l] 0bytes used '
ﬂ 5ti51_wsim_ucs107T_aggr! on the node stis1-wsim-ucs107F
22.02 MB used of 19.13 GB(0%) 18.11 GB 1.05 - 1 I
L]
17 MErATPEMA il NetApp
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Tiering data: performance to capacity tier

How FabricPool works

Active
File
System 0 Data blocks are written with temperature value: hot (m)

15 Y Y M R 10110100
OOOO0OOO000O0000000000000000
OOOO0OOO000O0000000000000000

18
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Tiering data: performance to capacity tier

How FabricPool works

Data blocks are written with temperature value: hot ()

Snapshot® copy is initiated

--ﬁ-ﬁ-‘----i--i---\h-... Overwritten blocks (M) in the active file system become locked to
N the Snapshot copy
N
Flex\VVol®
u
19 i MEFTATPEMA M NetApp’




Tiering data: performance to capacity tier

How FabricPool works

Active
File
System

Snapshot 1

andaninndEEEEEEEtEEEREEEE
OO0 O0O000O0O0OO0O O oOOOOOOoOoOoOotoad
OO0 O0O000O0O0OO0O O oOOOOOOoOoOoOotoad

Flex\Vol®

20

Data blocks are written with temperature value: hot (m)

Snapshot® copy is initiated

Overwritten blocks (M) in the active file system become locked to

the Snapshot copy

Temperature scan monitors the activity of each block and
decreases the temperature value during every scan

1 NetApp’



Tiering data: performance to capacity tier

How FabricPool works

Active
File
System

Snapshot 1

Data blocks are written with temperature value: hot (m)

Snapshot® copy is initiated

lliiliilmlllﬂfllmlllmllll

I IE IO Ie e MIIFII IC0O00O00O00O0O0O0O004

N II¥II ICO0O00O00O00O00O00O000

FlexVol® /
Tiering scan collects cold blocks (B), and packages them into

JI 4MB objects and moves the objects to the capacity tier
= 1,000 4KB blocks (4MB object)
= Aggregate used % > 50%

Overwritten blocks (M) in the active file system become locked to
the Snapshot copy

Temperature scan monitors the activity of each block and
decreases the temperature value during every scan

21 i METATPENA i NetApp’



Tiering data: capacity to performance tier

How FabricPool works

pEfEEdEECEEEREEECEEECEEEE
EEEEEEEECCCCOCOO000000000
OO0 O 0O000O0O0OO0OO0O OO OOOOoOoOoOooad

= MEFATPE

0 Data block in capacity tier is read (clone, restore, and so on)

Fl NetApp’



Tiering data: capacity to performance tier

How FabricPool works

Active
File
System

Snapshot 1

Data block in capacity tier is read (clone, restore, and so on)

Cold block () is fetched using a get operation and moved to the
performance tier and made hot (H)

Get operation can also fetch required 4KB blocks and not

Iliiliilglil EECEEECEEEE
= necessarily the entire 4MB object

EREEEEEEECCOOONOOO0O0O00O0O000
OOOOOOOOOO00ONO00000000000

(4MB object is deleted only when all the 4KB blocks are moved
back to performance tier)

Flex\Vol®

Fl NetApp’
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Tiering data: capacity to performance tier

How FabricPool works

Active
File

pEfEEdEECEEEREEECEEECEEEE
EEEEEEEECCCCOCOO000000000

i

24 METATRENA

Snapshot 1

Data block in capacity tier is read (clone, restore, and so on)

Cold block () is fetched using a get operation and moved to the
performance tier and made hot (H)

Get operation can also fetch required 4KB blocks and not
necessarily the entire 4MB object

(4MB object is deleted only when all the 4KB blocks are moved
back to performance tier)

Performance tier blocks are temperature scanned and are moved
to capacity tier if they become cold

Fl NetApp’



BapunaHTbl NpuMeHeHNs




OcBoboxgaem mecto Ha ocHoBHOM CX[
Snapshot only

Before After

Primary Cluster Primary Cluster Benefits

= Default volume tiering policy

HA PAIR

= Optimize flash usage

A a
T | | |
EOTR 50TB = Increase Snapshot copies (maximum remains
255 Snapshot copies)
v
v
Provisioned Storage
Used Storage
B Snapshot® data 576 N

7 veraTPema i NetApp'



YMeHbLUaeM pasmep gonosiHmtenosHom CX/
Backup

= Expand capacity on secondary (data
protection) cluster

Primary Cluster Secondary Cluster

Hot
3 3 E 3 = Reduce footprint on secondary
= =
T SnapMirror® Sk I cluster
50TB
= EXisting data protection policies
A5TB+ work seamlessly
Provisioned Storage Used Storage

| MeErATPEMA M NetApp’



Backup Ha ypoBHe BONbIOMOB

backup plus volume move

= Data moves to capacity tier

=

LT = ONTAP® system metadata stays on performance

E4 HA PAIR

- :
G tier
= When read, capacity tier data becomes hot and is

moved to the performance tier

153/




[MogoepxnBaemble NNaTtopmMbl N NULUEH3NPOBAHNE

EEs L A700S, A700. A300, A200
All Flash FAS AFF8080, AFF8060, AFF8040

FAS9000, FAS8200, FAS2650, FAS2620
FAS8080, FAS8060, FAS8040

HA PAIR

*Tonbko SSD arperatbl MOryT ncnosnb3oBartb FabricPool

Performance Tier: gp2 and stl volumes
Capacity Tier: AWS S3

ONTAP® Cloud

Object storage AWS S3, StorageGRID® Webscale 10.3+

-
w
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Cnacunoo!

30 ' Il NetApp



