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Unified Storage Architecture
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All run
Data ONTAP®
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NetApp FAS 3250




New Entry System Added to Line

- V6290
= Truly unified e
= Most efficient V6250 FASIV6290
= Extremely flexible V6220 me

e

FAS2220

180TB
60 Drives

144 Drives




FAS/V3200 Refresh Highlights

FAS3220 and FAS3250

= Two new models based on the existing FAS/VV3200
architecture
— FAS/V3220 and FAS/V3250

> 50% higher benchmark throughput
— More cores (2x)
— More memory on FAS/V3220 vs FAS/VV3210 (2.4x)
— More memory on FAS/VV3250 vs FAS/VV3240 (2.5x)

More NVMEM will help with write intensive workloads

Standard FAS/V3250 configuration with high-bandwidth
I/O card included

— Two base configurations with either 10GbE NIC or 8Gb FC
— X1117Afor 10GbE or X1131 for 8Gb FC

— Similar to FAS6200 approach for FC or SAS adapter

Flash Cache and Flash Pool support
— Both models, no caveats

Supported in Data ONTAP® 8.1.2 RC2
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FAS/VV3200 Refresh Transitions

FAS/V3270 T FAS/V6220

m FAS/V3250

FAS/V3240

m FAS/V3220

FAS/V3210

NetApp Confidential — Limited Use




FAS/V3200 Single-Chassis

Configurations

Standalone HA

FAS/V3210 | B
FAS/V3220 | |8

FAS/V3220
FAS/V3240

FAS/VBZ?O Bl |

FAS/\V3250 | [t
(B EEE

m_:~ Not Supported
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FAS/V3200 Dual-Chassis

Configurations

HA Pairs

FAS/V3210
FAS/V3220

FAS/V3220
FAS/V3240
FAS/V3250
FAS/V3270
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FAS Systems at a Glance

HA System Configurations

3240 3250
HA configurations Aor AE AE only A
CPU cores 8 16 8 16
Physical memory 16GB 40GB 40GB 96GB
NVMEM * / NVRAM 2GB 4GB 4GB 8GB
Max drive count 600 720 960 1200
Max capacity 2400TB 2880TB 38400TB 4800TB
Onboard GbE 4 4
Onboard 10GbE 0 0
Onboard FC / speed 4 x 4Gb 4 x 4Gb
Onboard 6Gb SAS 4 4
PCle slots 40r12 12
Flash Cache support Limited** v v
Flash Pool support x v v

* NVMEM takes up part of physical memory

** |nstalled systems only that are running Data ONTAP® 7.3.5.1 or later, 8.0.x, or 8.1.1

NetApp Confidential - Limited Use




FAS2200 Product Line Specs

HA configurations

FAS2220 FAS2240-2 FAS2240-4
Form Factor 2U 2U 4U
Chassis Depth 20.5 in. 19 in. 24 in.
Max Storage 180 TB 374 TB 432 TB
Max Drive Count 60 144 144
Flash Pool support v ve
Onboard GbE 8 8 8
Onboard 6 Gb SAS 4 4

4 x 8Gb FC or 4 x 8Gb FC or
Other Ports Supported N/A 4 x 10 GbE via optional| 4 x 10 GbE via
I/O card optional I/O card

Physical Memory * 12GB 12GB 12GB
Disk Shelf Convertible No v v
OS Version Data ONTAP 8.1.1+ Data ONTAP 8.1+

NetApp Confidential - Internal Use Only
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Aggregate and Volume Sizes
Data ONTAP 8.1.x

FAS3210 | FAS3220 | FAS3240 | FAS3250 | FAS3270 | FAS6220

Maximum number of

500
volumes

Maximum aggregate size 75TB 90TB 90TB 105TB 105TB 162TB

Maximum volume size 50TB 60TB 50TB 70TB 70TB 70TB

Maximum volume size with

) 50TB 60TB 50TB 70TB 70TB 70TB
dedup and/or compression
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Aggregate and Volume Sizes

Data ONTAP 8.2 (updates in blue cells)

FAS3210 | FAS3220 | FAS3240 | FAS3250 | FAS3270 | FAS6220
Maximum number of 500
volumes — 7-Mode
Maximum number of volumes
- eDOT 500 1000
Maximum aggregate size 150TB 180TB 180TB 240TB 240TB 324TB
Maximum volume size 50TB 60TB 50TB 70TB 70TB 70TB
Maximum volume size with | pyrp 1 gq1g  |s50TB  |70TB |70TB | 70TB
dedup and/or compression
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Supported Back-End Storage
Data ONTAP 8.1.x

Shelf Module

DS2246 IOM6

DS4243 IOM3

DS4246 IOM6

DS4486 IOM6

DS14mk4 * ESH4

DS14mk?2 * ESH2/ESH4 **
DS14mk2-AT AT-FCX

* Data ONTAP® 8.1.x supports 15K FC disks that are 144GB in size and larger, 10K FC disks that are
300GB insize and larger, and SATA disks that are 500GB and larger. FC disks 72GB and smaller are not
supported in Data ONTAP 8.1.x.

** DS14mk2 shelves are only supported in Data ONTAP 8.1.x with ESH4 shelf modules.

= g ] 16

NetApp Confidential -- Limited Use




DS2246:. Greater Density, Just as Reliable

= 24 x 2.5”" small form factor drives in only 2U rack space
= Available with10k RPM SAS disk drives
= 30% to 50% lower power consumption than DS4243 shelf

= Same availability and resiliency features as the DS4243
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Competitive Disk Shelves

DS2246

DS4243

DS4246
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FAS3250AE Front View




FAS3250AE Rear View

FAS/V3200 Slots and Interfaces
Standalone Controller (ports labeled next slide)

c0a Oc 'I:
e e ... .
vava vava
1 =T \ I
0b 0d

2 PCle v2.0 (Gen 2) x 8 slots

— Top full height, full length
— Bottom full height, % length

2 X 6Gb SAS (0a, Ob)

2 X HA interconnect (cOa, cOb)
2 X 4Gb FCP (Oc, 0d)

2 X GbE (e0Oa, e0b)

USB port (not currently used)

NetApp Confidential -- Limited Use
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Management (wrench)
— SP and eOM

Private management
— ACP (wrench w/lock)
Serial console port

I/O expansion module

— 4 x PCle 8x
— Full length, full height slots
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FAS/VV3200 Controller I/O

"Lﬁ Serial
e Console
cOb cOa Port

sennnnnnEEE Slot 1
oo see esse ° Slot 2
:. _ EEEEEEEEEEEEN :J 1
._ L 2 J (X X B X X X J [} a ='
e0a e0b  ,cp Management (eOM/SP)

SN Y,
0a Ob Oc Od
. . Y
Ethernet

eOa and e0b ports are GbE
Management and ACP ports are 10/100

g 4L
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FAS/VV3200 I/O Expansion Module (IOXM)

R e e
1, :.III.I.::I.I.:III.. ..ll:.l.l::.l.llI.: i |
i_ﬂ : e eeee oo 0'l=| ;o\‘ ooooooo . I
Slot
= Not hot swappable Numbers

— Controller will panic if removed
— If inserted into running FAS/V3200 IOXM not
recognized until controller is rebooted

= 4 full-length PCle v1.0 (Gen 1) x 8 slots
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FAS3250 Front LEDs

Fan FRU LEDs

Power
Fault

Activity A

Activity B

NetApp Confidential -- Limited Use



FAS3250 Front LEDs with Bezel On

Activity “A”
Activity “B”
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Power




FAS3250 Rear Bulkhead LEDs

HA
PSU LEDs Activity LEDs
OK Fault
SAS Ethernet
Link LEDs Activity LEDs
L.\n
T
L= _NVMEM Valid
ay LED
oo -
; PCM Fault
— LED
EEEEEEEOEN] iew Ll
@ ceeee Bee | ' L) ee -
EEEEEERIENE ™ IOXM Fault
e
® -eeee S8e oo - LED
Ethernet
HA  — L -
Link LEDs Fibre Channel Link LEDs

Link LEDs
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Filer® R RAGa85%E (10f2)

Raid Group

» MR IERaid Kii(% BAYERaid 0,1,4,5,6)
» ¥Filer @5 Raid group 3 Bl}ERaid4 Rt

» Raid group TIBAHBEETRE

group Z N EREN TR B A UFRE

» Raid4 2228 /E: data &

] 7 B Y TR R AH BX, & fERaid

parity

» Raid-DP(Raid6)Z 4> 358k data & 2 parity

RAID 6 (RAID-DP
FC: 28 (26 data disks plus 2 parity disks

oy : :I'\- ) ) H iy = H 5 j : i : ‘ ‘
SATA 20 (18 data disks plus 2 parity disks) ' { b ‘ ‘

RAID 4
FC: 14 (13 data disks plus 1 parity disk)
SATA T (6 data disks plus 1 parity disk)

==l




Filers R B 50B5%E(2 of 2)

+ Aggregate

» %@ Raid Group #5X, Aggregate K/ Ed
DataONTAP KAk A1 8 B35 78 15 .




Filers R B 50B5%E(2 of 2)

+ FlexVol (flexible volume)

» B Aggrgate FERHRIZE ], B 1IE4G Rl IR R A SR ERZERE -
o] DU BB R B M RO UK #E/ N 22, R Aggrgate R ZEE 2 250 -
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“ Aggregate, Volumen, LUNs

NetApp

- Volume
(CIFSINFS)

e Volumes, LUNs
- =

Festplatten




Usable Aggregate Capacity

Usable Total Capacity 2 for

SyncMirror

_ -10 % for
(options)

WAFL use

- 329GB for

root volO

418GB | 418GB

418GB | 418GB




SATA F1 SAS/FC/1~ 4| FEE[=, —{FAggregate

Aggrgeate

- RAID-DP
Default limited by
16 Disks (FC Max 28)
or Maximum 16 TB
(included Parity Disk)

- RAID-4 limited by 8

RG1: SAS/FC300GB RGO: SATA 1TB

15000 RPM 7200 RPM




NV-RAM
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Snap shot YR %zER

» Snap shot : FEZEHRIE, $HHE X volume fiac sk
» Inode : TEEZRSHVES |8, —2%inode ¥fE—{Eblock

» Block size : REIfEXE LG ERAHFHM GRS E
JRARE B0 ntfs 4K | Fat16 32K, WAFL 4K bytes

> Fllefoldlng st¥fsnap shot THgEE—Ffiisnap
shot FE LR snap shot R REZERAVZE L]




Sn %IO HRSR T EER AR Bl 2R snap shot RYTHREHEE

» Snap shot : #&linode map %88 T B —IFRRIFEE
G IR & SRR

» Snap mirror ; RA[E[HELEFiler EAVFEZE L4515 B A0

R T E

» Snap restore FE{R IR R A TR R [EE E— I EIREHVAE
ELGERIARE

» Snap drive : fEclient ImZZEEEREeRimount _E3RAY
Filer 448 TEZE A GE B PRIERE




» Snap manager : ZZgE5gsnap drive 1&, 57 5l&t ¥
Lotus Domino, Exchange 5.5, Exchange 2000 HY
windows clinet Erig | _JQE.%%E,E’J%UFH snap shot
ThEe Rt so2 IR LI =FEAP server

» Snap Vault 43 B snap vault client ¥ snap vault

server WiEAE, TEEHHHFEANEHFDFiler EE®
Fﬁliﬁ%lﬁﬁwﬁﬁ AT DU i BB R Filer ERVER




Snapshots




NetApp Snapshotm Technology

+ Take snapshot 1

Blocks in Blocks » Copy pointers only
LUN or File on the Disk
» No data movement
A
B
C

Snap 1




NetApp Snapshotm Technology

Blocks in Blocks

LUN or File ek * Take snapshot 1

i + Continue writing data

Bl
C

+ Take snapshot 2
» Copy pointers only

» No data movement

—A —A
—B —B1
—C —C

Snap 1 Snap 2




—A —A
—B —B1
—C —C

Snap1l Snap?2

NetApp Snapshotm Technology

Blocks in
LUN or File

A

Bl

C2

—A

—B1

—C2

Snap 3

Blocks
ontheDisk  + Take snapshot 1

+ Continue writing data

+ Take snapshot 2

+ Continue writing data

+ Take snapshot 3

+ Simplicity of model =
» Best disk utilization

¥ Fastest performance
¥ Unlimited snapshots




Netapp (Basis fiir Backup/Recovery/Clone)

NetApp: 1 I/O vorher = 1 /0 mit SnapShot
gegeniiber Copy on Write: 31/0’s

i Sicht auf die aktiven Daten
Applikation

> o

(@®)

|
e

Disk Blocke

bis zu 255
Snapshots
pro Volume




A Volume with 20% Snap Reserve

snap
reserve

20%
Total

Cap. = ////”"_——‘“‘\\\\
100MB \/

Active
Filesystem

80%

N~

20MB

80MB




AFS blocks
may not
encroach upon
Snap reserve
area

Snapped Blocks May Encroach on AFS

Snap Reserve = 20%

reserve

20%

il

80%

AFS

N~

hard
limit

no
limit

reserve

22%

718%

AFS

~_

AFS:Active File System

Snapped blocks
may encroach
upon usable AFS
space




Snapshot
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Snapshots optimize usable capacity

Traditional Point-In-Time NetApp Snapshots

m \Weekly 1
i1 Daily 7
o Daily 6
o Daily 5
0 Daily 4
0 Daily 3
1 Daily 2
o Daily 1

m RAID

m Usable

Assumes 5% data change per Snapshot




NetApp HA Solution




- g Virtualize Environment

DD = VMware for server and
application virtualization

and consolidation
: VMV\{are _\/Sphere for
5 ™™ u NetApp for storage

virtualization and

consolidation

— Unified storage—CIFS,
NFS, FC, FCoE, and iSCSI

SAN

iISCSI
-

Fibre Eoedicated — Common software,
Channel % Ethernet :
| interface, and management
SAN (Block) NAS (File)
tools
(THE]) = Improve data protection
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When Storage Failed ? (Non-HA)

APP

SAN (Block)

BEEEEE - If Storage Failed
- Service Broken
% VMware vSphere for - OS FSCK (AII VM)
= Application .
Virtualization - FSCK Iong time
I - Disk 1/O Increase
SAN
- Network Congestion
g - - Virtual Machine Slowly
cramel [BR8 poneosd ST

NAS (File)

M




High Availability Architecture

Controller A Controller B

High speed Interconnect

Active path to owned disks

ool o4

m roller A Dis Q! (shared nothing model)

Standby path to
partner disks

watt | § ]
o !




Mirrored NVRAM

Controller A Controller B

NVRAMI <—— Mirrored NVRAM—— NVRAM

When a client request is received
e The controller logs it in its local NVRAM

* The log entry is also synchronously copied to the partner’'s NVRAM
» Acknowledgement is returned to client

- NN
-
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Failover mode

‘e

IP addr or WWPN e,

T of Controller A | T Lt
--------- - T = — — - ‘A
Virtual instance
of Controller A NVRAM
Controller B
Controllef'A

Ej

During the failover process:

* Virtual instance of partner is created on surviving node

» Surviving node takes over the partner’s disk and
replays it's intended NVRAM log entries

e Partner’s IP addresses (or WWPNSs) are set on standby NICs (or
HBAS), or aliased on top of existing NICs (or HBAS).




Management
Software
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etApp OnCommand System Manager

With System Manager, you don’t need to be a
storage expert to manage NetAppe storage

Easy to install and simple to use

Wizards and intuitive graphics guide you
through configuration and ongoing

administration
Improves storage and service efficiency System
Manager with

Graphic interface to Data ONTAP® features FAS2200
Comes free with your NetApp storage

54
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http://web.netapp.com/engineering/design-depot/appliance-mgmt/single-element/arsenic/images/fs/cifs-hl-share-create-wizard-1aa.PNG

% e S L i

What’s new with System Manager 2.1

Turaforrte St

B

e

:::::

Fpe-—

NetApp Confidential - Internal Use Only

Easier, More Powerful than Ever

= Builds on value of v2.0
— Simple web-based management
— Wizards for common workflows

— One view for File/Block, NAS/SAN
— Installs on Windows® or Linux®

— VMware® ESX" integration

= Enhanced Cluster management
— Data ONTAP 8.x Cluster-Mode

= Graphic view to Data ONTAP”®

— New: Flash Pools, InfiniteVol, ShapVault
— Enhanced: vFilers, 64Bit

® Support for new hardware
— Flash Cache, High-density Shelves

= AutoSupport configuration/testing

55
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http://web.netapp.com/engineering/design-depot/appliance-mgmt/single-element/arsenic/images/fs/cifs-hl-share-create-wizard-1aa.PNG

NetApp NFS & CIFS




Integration with Server and Network

Infrastructure
Home Shared Software Home Shared Software
Directories Storage Development Directories  Storage Development

J o L u HE

or NIS

___________




Integrating with Your Existing
Environment

Supported clients
« CIFS: Windows® 2000, XP, 2003, and Vista,

Ig,ﬁ_I = L= and 2008
= = = « SMB 2.0: Windows® Vista, and Server 2008
« Any NFSv2, v3, and v4 client, including
Oracle® DNFS and VMware®
=0 — Supported servers
= E « Windows Server 2000, 2003, 2003 R2, and
L]

2008

« Any UNIX® or Linux® supporting NFS v2,
v3 and V4 (NFS RFC)

Support for network services

« DNS and DHCP

« Active Directory, NIS, LDAP
« Kerberos, NTLM v2

« DFS and GPO

i tl 1 K1)
. -
h %




Infrastructure Agility

[Engineering Department |
o o o
o e i e e T 5 a8 8

__JEngineering 1 Marketing _JHR
__JExecutables __JPromotions ] Employees
_JLibraries _JPrograms 1 Policies
_Specs _JSales ] Training
3 Schedule I Presentations ] Recruiting

= File growth
Quickly add capacity as needed

= [ncreased load
Data-in-place performance upgrades

'

e

Virtual File Manager VFM® shields users from infrastructure

= User dlsruptlon during change

changes




NetApp Deduplication

NetApp Deduplication: End-to-End

Measured
Data Type Space

Savings
VMware Virtual Machines (ESX vmdk files) 70% 50-90%
FileNet P8 (document revision management) 46% 40-50%
E-Mail PSTs 30% 20-40%
Mixed Enterprise Data 30% 20-40%
SharePoint® 30% 25-35%
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