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si2Netae ALL SAN Array
All-flash {EBritas

END-TO-END NVME SCALE UP AND SCALE

CONSISTENTLY HIGH

« NVMe SSDs |OPs

 NVMe-oF SUPPORT

OUT WITH CONSISTENT
PERFORMANCE

High availability R

NetApp ASA FiESERMBIIZEWSFRIFERNARBMYE - 73171 (99.9999% RIIEREIZTTHTE)

Y SRS HAIFREIEER A
{sEF SAN BT LUAZRFET 4:1 FhEER*

EESRRIFERERLERTNERM. BERSEFMR T HEEFS.
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NetApp ONTAP One for SAN
L| cense Integrated remote backup/disaster recovery

NetApp ONTAP One for SAN Tamper-proof Snapshots

Application-consistent NetApp Snapshot™ copies
— /M EEBDRTIE(RERE ONTAP Ijgk Multi-admin verification
Regulatory-compliant data retention
In-flight and data-at-rest encryption
Multifactor admin access
- \VNEEENFEITMEGEEH Al-informed predictive analytics and corrective action

Quality of service (QoS) workload control

¢ EJZZISEJTDE)”\U'TEWZ%WI)J%‘E Intuitive GUI, REST APIs, and automation integration

Automatic data tiering
« XIFFRIBASARS

Inline data compression, deduplication, and compaction

Symmetric active-active multipathing

FC, iISCSI, NVMe-oF, NVMe/TCP

Core Capability ~ Data Management Security Feature Data Protection Feature
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FC and iSCSI LIFs

- §NSVMBEBETHY IQN (SCSI) or WWNN/WWPN (FC) and a service
. RS WAEIREST, LF A8EmAEEm At

« FC LIFs
- FNHOBEESH WWPN, F4EF NPIV E#12 HBA imA 2 _EeIFEENIEC
- YpI8imE WWNN/WWPN Eiiesk& - 50:0a:09:80:80:61:d3:93
- 1B (LIF) WWNN/WWPN FHiEe¥4 - 20:09:00:a0:98:9¢e:f8:55
* NetApp RYBLRME—IRIRFT — 00:0A:98
- MNERTRIETE MAC i REMNRE=XT LIF WWPN

« ISCSI LIFs

- B EEBRCH IP il target portal
« Assigned to an IPspace

- RBEECE iSCSI, AREECEREMIY (SAN LIF RAfEZERIER*, NAS LIF 2iF%)
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NVMe LIFs

. 1 SVMEFBHESHE NVMe Qualified Name (NQN) and a service
. HRSWRIEIDET, LIF A8eE T hE eIt

« NVMe LIFs
- BNmOFEBECSH WWPN, FHERA NPIV 1243 HBA inz _EEUEREIEO
- YIiEimC WWNN/WWPN FiEk% - 50:0a:09:80:80:61:d3:93
.« BB (LIF) WWNN/WWPN FEiE3ki& - 20:09:00:a0:98:9¢:f8:55
*  NetApp BYBRME—FRRRF — 00:0A:98
- MEBTREE MAC BB REMNSE =X LIF WWPN

- NVMe Namespace Z/BRESRIZ/DEFEANEN NON IFERS, LMERBIBNETALUGEIZBEEZE, XSHUTR LUN BRES
Z igroup 7 WWPN & IQN 702! igroup LASRIFEIAIAL,



HEE | enovo

HmiNetapp  CoOnnecting an initiator to a target

Fabric or network attached

Host: Initiator

o e 2

driver

e eI

Ethernet <?::> =) FC
switches = Storage system: Target @3 2|

Ethernet port on a
storage controller

FC porton a
storage controller
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— asymmetric optimized/non-optimized

Failure Scenarios

Normal Operation
active

active 7 tiv
optimized X = optimized

ey X« .

ol o

{HABHENGER 1 NEHE LUN 812

SRR R ENIER, SUEREREE
&z (BF/92-101)
XSS TIF S N AR TR EME KR E
LIERRY, BFHIEEER

offline

Asymmetric versus Symmetric access

— symmetric active-active

Normal Operation Failure Scenarios

=
3
=

active =~ active
optimized ~. = optimized

o
lr_J

{(EFERTE R BRIENLZI LUN B812

active
= optimized

S—RBRRENRERT, HURREEEMEE LR

o — 8RR AT A

Stz EHIER, FERENSENERE
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Hinetapp  Asymmetric HA architecture

NetApp AFF unified array for business-critical enterprise applications

S1 active optimized paths:

S1>FabA>N1 S1>FabB>N1
AO ANO

Fabric A (all paths active)
Fabric B (all paths active)
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Unified steady state and in takeover (transitioning)

Unified steady state 2x AO, 2x ANO: Unified takeover 2x active, 2x inactive paths:
[root@client ~]# multipath -lI
3600a098038313546673f506f6b484464 dm-10

3600a098038313546673f506f6b484464 dm-10 NETAPPLUN C-Mode

NETAPPLUN C-Mode size=20G features='3 queue _if no path

size=20G features='3 queue if no path pg_init_retries 50" hwhandler="1 alua' wp=rw

pg_init_retries 50" hwhandler="1 alua' wp=rw |-+- policy="service-time 0' prio=50 status=a

|-+- policy="service-time 0' prio=50 status=a | |- 10:0:3:1 sdz 65:144 active ready ru:P
| |- 10:0:2:1 sdw 65:96 active ready runP | - 11:0:3:1 sdaf 65:240 active ready running

| - 11:0:2:1 sdac 65:192 active ready running "-+- policy="service-time 0' prio=0 status=enabled

-+- policy="service-time 0' prio=10 status=enabled |- 10:0:2:1 sdw 65:96 failed faulty running

- 11:0:2:1 sdac 65:192 failed faulty running

2 seconds of no I/O traffic,
5 seconds of I/O degradation
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Symmetric HA architecture

NetApp AFF All SAN Array (ASA) for business-critical enterprise applications

P n

Fabric B (all paths active)

AO

ANO

optimized with only a small overhead

S1 active optimized paths:

S1>FabA>NT
S1>FabA>N2

S1>FabB>N1
S1>FabB>N2
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ASA steady state and during takeover

ASA steady state:
[root@client ~]# multipath -lI

3600a0980383041336924506d5868735a dm-5
NETAPPLUN C-Mode

size=10G features='3 queue _if no_path
pg_init_retries 50° hwhandler="1 alua' wp=rw

-+- policy="service-time 0' prio=50 status= a_
|- 10:0:0:2 sdd 8:48 active ready running

|- 10:0:1:2 sdh 8:112 active ready running
|— 11:0:0:2 sdl 8:176 active ready running
- 11:0:1:2 sdp 8:240 active ready running

ASA takeover 2x active, 2x inactive paths:
[root@client ~]# multipath -II

3600a0980383041336924506d5868732f dm-4
NETAPPLUN C-Mode

size=10G features='3 queue _if no_path
pg_init_retries 50° hwhandler="1 alua' wp=rw

-+- policy="service-time 0' prio=50 status= ac_
|- 10:0:0:1 sdc 8:32 failed faulty running
|- 10:0:1:1 sdg 8:96 active ready running

[- 11:0:0:1 sdk 8:160 active ready running
- 11:0:1:1 sdo 8:224 failed faulty running

0 seconds of no I/O traffic,
2 seconds of 1/O degradation
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Performance (I10PS)

Workload (IOPS/GB)



e |OPS versus IOPS/GB

Granularity 4x Greater
Performance
Required!

v,

8,000 IOPS
500 GB

8,000 I0PS

2,000 GB

8,000 I0PS

500 GB 16 IOPS/GB

8,000 IOPS
2,000 GB

= 4 |0PS/GB
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Cloud Insights

« HTFSaaS

- ZTERE

« BAREMEMIRIEMIRIT

« EPAILUGE. UCANRIFE R B &R

I/O density report

- PS ZRMIRERSRIIEERS (SDW, CDW..&) HERTHEUL

- EFUENREEM LUN NEESMtaE

- REBEXE/LUN ATERRINSRRSE (A8, CVO..5F) ETFREmINfg
- HEES. DEMFTT MWL
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- 1/0 density analysis

|/O ZES eI imAEIERE Service-level design {32
(FHSERK

- 1/0 budgeting
- 1/0 FREIt B EAMEE
- Adaptive QoS policy management

. E3ERI QoS SIS SRS MBI SR, M
BESEME, FFCHITTRMAGRLAAIERE

- APl-managed infrastructure

. APl ETEINEMISIERE. X3 DevOps. 12EiR
ES=EUEN

Extreme

5.98%

Performance

AQOS Service

Level Ranges

(Peak Used and
Allocated IOPS/TB)

()

Value
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Application-AIigned Storage Service Levels

Q Value Performance Extreme UItra

Workload Email, web, file shares, |Database and virtualized Latency-sensitive Top 2% of enterprise
backup applications applications applications

Minimum SLA 0.125 |opPs/GB 2 |0OPS/GB 6 I10PS/GB 18 10pPs/GB

(128 10pPs/TB) (2,048 10ps/TB) (6,144 10ps/TB) (18,432 10pPs/TB)
0.5 10PS/GB 4 |0PS/GB 12 10PS/GB 36 10PS/GB
(512 10ps/TB) (4,094 10ps/TB) (12,288 10ps/TB) (36,864 10ps/TB)

Maximum SLO*

Latency Disk + Flash Ims Ims

“AFRPBIRA SLO JRE NetApp IRSERISFRGEL TIEREIETEITE, FHET NetApp GYE(KFRYIGIE
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BEE NetApp Volume Only” 10 Density — Adaptive QoS “Volume Sort” View
STANDARD SERVICE LEVEL RANGES

(IO DENSITY - PEAK I0PS & USED CAPACITY)

All arrays
This is a high-
performance
environment.
~_ Extreme
2.3%
Ultra
Ultra+ 0-1%
Standard | Service Level Volume Used Allocated Used/ Thin 0.0%
Service Ranges Count Capacity | Capacity Allocated Provision
Level IOPS/TB Percentage | Gain (X:1 N\
ZerolO - 172 . 59.4% ~82% of the Used
Value 128-512 103 . . 64.2% rePeJiCrigtggﬁz
Performanc 2048-4096 79 . . 55.6% q|op5/T_B
€ )

Extreme 6144-12288 32 . . 44.6%
Ultra 18432-36864 8 . . 47.0%

Ultra+ >36864 3 . . 46.6%
Grand Total 397 704.11 1,183.50 59.5% 1.68




EEE hi?ﬁgg “Volume Only” 10 Density — Adaptive QoS “Volume Sort” View

BT EEN RS KB 5T

AQOS SERVICE LEVEL RANGES
(10 DENSITY - PEAK IOPS & USED CAPACITY)

. Extreme
\ we.

AQoS Service Level |Volum Used Allocated Used/ Thin
Service Ranges e Capacity | Capacity Allocated Provision
Level Percentage | Gain (X:1

Value 128-512 275 577.00 947.39 60.9%

Performanc 2048-4096 79 109.61 196.99 55.6%
e

Extreme 6144-12288 32 16.36 36.70 44.6%
Ultra 18432-36864 11 1.13 2.42 47.0%
Grand Total 397 704.11 1,183.50 59.5% 1.68
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ALLOCATED VM WORKLOAD DEMAND

Extreme, 10.54, 3%

High Write, 18.89, 4%

Value, 85.59, 19%

800
700
600
500
400
300
200
100

0

Small

Capacity, 253.85, 57%

VM count by vCPU Range

Extreme+, 8.72, 2%

Medium

roughput (Avg)
3

Read IOPS (Avg)

222
1,567
16
256
75
12
665
42
1,806
460

1,459

Write IOPS (Avg)

Large

21
24
1
104
71
8
309

IOPS (Avg)
243
1,590
16
358
145
18
973
47
2,268
634
13
54
32
45
25
13
51
530
58

IOPS (Peak)
2,528 66667
2,695.66667
2,900.8
14,733.2
24124
1,093.53333
1,241.53333
2,795.46667
2,564.73333
31,176.26667
1,611.86667
62613333
550.66667
5,119.73333
719
1,505
1,944.4
1,161.53333
645.6
623.73333
3,531.06667
30166
2,621.13333
1,049.93333

/0 Density (Avg) 11O Density (Peak)

20,405
45,899
3,791

X-Large

126,433
67,392
96,693
92,082
34,463
54,677
31,038
27,955
21,373
38,970

Allocated (TB)
0.04
0.14
0.03

Used (TB)
0.02
0.04
0.03
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- WA SAN HEENIR D EANER
« EFM Cloud Insights I&ERIEL

=, {EFH Fusion {ft{t SAN /=

- BEE IT IS4 BRI EIRNEIN

*Cloud Insightsit{f2EFSaaSTEE, HEUERENFHIEEEEinternetfsg
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