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All Flash Arrays

Adaptive Flash Arrays

HPE Cloud Volumes

HPE Nimble dHCI
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HPE

Cloud Volumes

Performance Capacity
I0PS, 2| O] B A| % 718 H]

0>

AF-Series

==diA 22

==l A| olojlEZ|=
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HF-Series
olo|lEZ|E 2 H

Nimble Storage




STORAGE LINE UP

HPE InfoSight

GLOBAL INTELLIGENCE ENGINE

HPE Nimble Storage dHCI
HCI 2.0

imble Storage

99.9999%
Availability
Guarantee

@ besliosaid

HPE MSA HPE SimpliVity HPE Nimble Storage HPE Primera HPE XP8
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NIMBLE 2 &

AF20/
AF20Q

AF40

AF60

SEtHA 22

AF80

X|CH 682TB
effective 2 2F
100,000 IOPS

x| T 168TBCAF20)/
*|CH 128TBCAF20Q)
effective 2 2F

23,000 [OPS

#|CH 2PB

effective 2

240,000 10PS

Z|CH 4PB
effective £ 2F

390,000 1OPS

sjojHg|E p &

HF60

Z|CH spB
effective 2 2F

HF40 130,000 I0PS

x| CH 2prB
effective S
HF20 5,000 I0PS
Z|CH 845TB
effective & %t
HF20H = 19,000 IOPS

X 52178
effective 2 2F

17,000 IOPS
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ﬁ RI'I 9 CASL (Cache Accelerated Sequential Layout)

7| E AEZ|X| O}7|HIN

4-32K 2H G | O| Ef
7 (5] @
Mixed I/O

llb‘
\ l [ # of Write IO

ClA3 20 RAID-0 1,000 1,000 100%
ML74X%
et 9528748 RAID-1 1,000 2,000 200%
Random I/O
RAID-5 1,000 4,000 400%
RAID-6 1,000 6,000 600%

- 00god

‘45 SYE 2ol I:I*El F7t 2744

INNOVATION
ClA3 HMAS x| o+ ST




CASL

NIMBLEZIO| & H X 0| O} 7| Ell Xj

EJEUEHEQEH Mixed I/O
NI/
EJE“EJ ’b”zj :: NVDIMM

Write cache

# of Write 10
RAID Level

AE2|X| 105

Triple Parity 1,000 21-24 2%

7.2K RPM= AI251HA, nds0l 0| ]2
=1t Hot3 Soff ClAa3 AN AE =L}



CASL

SEH| A, &= enabled

100% Random, R:W=5:5 7| =

Scale out 2 A| Z|CH 4HH

1. CASL Driven <

o AlME £=X| (Real world IOPS)

HF40/HF40C HF60/HF60C

lops &8s ~ 22,000 IOPS ~ 100,000 IOPS ~ 220,000 IOPS

lops &8s ~ 23,000 IOPS 100,000 I0OPS ~ 240,000 IOPS ~ 390,000 IOPS




CASL

2. =AM HFES
e CASLE All Flash = &
(

- o SE AIZHims

HDD 7|8t AEE|X| H& SSD 7|8t AERB|X| d&
Write 20ms Tms O] 2F Tms
Read 20ms Tms O 2t I Tms I
EEE Pool %LH X‘" }_Al' i Group: £ Volumes: 44 » B Array:,
<Nimble HF model> CAPACITY PERFORMANCE SNAPSHOTS
Z59, | W o Usage o 1072TE 21.8TiB | 3.0x 3.0K10/sec  33.6MiB/sec 0.5 ms 0.1ms 1
s Free Space ......... 9ssme o TOTAL SAVINGS 10PS THROUGHPUT R LATENCY W LATENCY
Total Capacity .... 30.27 TiB
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75'@ Phasel
«PoCZ 1l NAF 2SS 2 A| THH| E=
HFZEO| MH[8 18 TY

75'@ Phase2
o NAFHCIM| S CHH| Y= HF

ol & IE e) o =<
9 &0 HE U2 Y S

K

20| 1ds

0

o HF 2 & Usable 60TB x 241 71 M

« Z22oiA| 2 A dS: 460,000 10PS
o 4U LHO]| usable 120TB, M4 HEZ 24 2|3}

=
s InfoSightE &9, 2|24 s oS &0

O - —-_o, O

| 13



=L Z|CH ECOMMERCE DB A E 2| X| = 2] At

n| = - = A o ol
al = ==
2t PocS S¢S MH| A CH2EFY zERO
*60 CH AMH{ + FAL 10 Accelerator 7+ ePoCZ1l, PALNAI SEEHA s B HS5 ES * MySQL DB (Billing / Order / D4 H) F 8t
« MySQL DB «7HdH| S HHE BE « HF/AF 2 & 20LCf O] &
+HIE dHH=ZEY e SEA|ZE 20ms > 1ms O] 2t
S 22| o= +50%2| H|O|E H&=

* Infosight 8 &

: e Snapshot B & 155
| 14



nELPN, ZH| U=E 2

ISP HF 2 & 1.6X MH ZFA 5}

&S AMH[A AF D & 2.4X Oracle

=8 LAA}L AF 2 & 2.5X Oracle

E-Commerce AF D & 2X MySQL

M2 D ZHA} HF 2 2 3.0X Oracle

222 Pool ZLYA| Z= AL &Group:  SVolumes:  HAmay:
e
® Total Usage ...... 10.72 TiB 21.8 Tigl| 3.0x 3.0K 10/sec  33.6MiB/sec 0.5 ms 0.1 ms 1

F1o8 Space ... 19.55 TR TOTAL SANTRGS IOPS THROUGHPUT R LATENCY W LATENCY
Total Capacity ..... 30.27 TiB

ALL Flash & do SEH A

SIELCIAT WA SSHA|ZE 20ms
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3. 54
. BHA

. LiE A
o=

/L0 M O L write 5
|. AEE|x| [ El Write A—i_
E':'—|7(| 2 Write 4 M—

IOPS

Write Read Write Read
EFAF AF A E 2| X| Nimble All Flash
Background ’ ;
Garbage Collection I Active Garbage Collection
b
8’ — P
- g s—Latency
Write “w
Cliff
Time =
—
M5 H2E 77 | 16
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A SO (=) A 4= IS
—EEIII l'|:-|-2|' 77H‘E|2.| 7IE ?5.'3 8:1 EIIOIE'I E?:!-E
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Index Value Total
AFERE S (VWM ) 2,000 2,000
AEXE B8 30GB 60TB
= @7 1oPs 41,000
J
1. Y et A E 2| X| 2 Usable 60TB AO| 2 2. Yt A E 2| X| 2 |0PS 41,000 ALO| &

HDD RPMH 10PS

SATA 7.2K RPM

SAS 10K RPM SAS 15K RPM

120- 140 180-200

* Usable 2 ZF A7 2 physical 8 2F CHH| 7032 L2 A,

*+ O : Hot Spare Disk

HDD 4 Z 9 10PS (41,000 7| =) HBBEES
1200GB 1200GB
60TB 967l + a 7270 + « HDD = 2927l + « 29271 + o
£ (Physicah - TB 87TB 87TB 8 (Physical) - TB 262TB 350TB
& (Usable) 60TB (87 *0.7) 60TB (87 *0.7) ==o0 22 (Usable) 183TB (262 *0.7) 245TB (350 *0.7)
M3 10PS (10K RPM7| &) | 13,440 (140 * 96) 10,080 (140 * 72) Z=Z x| M3 10PS (10K RPM7| &) | 41,000 (140 * 292 + ) | 41,000 (140 * 292 + 1)
23 1opsChH| 67% 2 & 75% 25
.. =
............. -~
............................................. U




3. Nimble 22 E 2| X| £ Usable 60TB A0 &

Q9 82 (sable 7|5)
Usable 2 2F M| 1ops

HF40 217H (7.2K RPM 4TB) 61TB 59,000 > 8Ef==EgMd5=5=0

VMware 82 A8 SQ DA X 2 E

25?{, ‘ B Total Usage . 5.55 TiB 74 5 TiB | lﬁ_ 4:::
-5 Free Space ... 16.76 TiB i —

Total Capacity .. 22.32 TiB
* Infosight Data




STORE MORE GUARANTEE

Guarantee Letter S5 N H == HPE Guarantee

SEAHPE S E SY XIS

HA 22 X[~
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CASL SUMMARY

HPE Nimble Storage
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=M, TRIPLE PARITY

- 3702] E2t0| 2 SAIZOYO| = 2212 MH|A &
* RAID 1/5/6LH| H =2 HEd M

« RAD7|E2| ZHA

X| Ao M 71 2HH A QI Triple Parity 2.2 7|t

RAID 50 RAID 10 RAID 60

1 21x 6620x

Triple+, 24 SSD/RG

466350x

23



TRIPLE PARITY

2014 - 2020 Zt =toff =l
C|A3 A A%

ol 24 071, M| 2 g8

o

Failure rate:
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STREAMING
ATIOM FERF

2010 I 2014 2017 2019:01] 2019:Q03-Q4 -

- Nimble Storage

- 3PAR Storage - HPE Servers - dHClI
- RMC (ProLiant, Blade Systems, - Primera
- StoreOnce Apollo, Synergy) - SimpliVity

3404
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INFOSIGHT

HPE InfoSight ™

Nimble Storage Operational

HPE InfoSight ™

Operational Dashboard

PERFORMANCE &

AF
sjc
Streaming

AF
sjc
Streaming

1 574.8 G | 1.3% BA7. AtBisec
. -- pese— "
e Perhrmams | Cacscry
155k
o LT TPV USRI P ——— gy P St s £ st it o et (e i KOS WIS LRt i rarisbt of Wty Mue
o
L2 o)
o
g S — " : 3 - T
=)
@ . wm
Environment Status
Vs are utifizing nearty all of the vCPU eesouress aliocated to them. VM latency s elevated.
@ Virtual CPU Underprovisioning @ Elevated Latency
Dipricals Treemap  Sankey
¥Ms are utilizing nearly all of the vCPU resources allocated to them. The maore of th s colored, the issue. Squs the CPU utilization of each virtual machine as

Recommendations

Assign additions] virtual CPUs to [EIIMISEIRE \ M= targeting vCPU utilization under 90%.

VM Details
The virtual machines below are first sorted by recommendation lsbel. and then in order of descending cpu contention. Only virtual machines with
actions are displayed,
TS
Name Status CPU CoStop+Ready % VCRUCount  p “CPUUsage
test-pachinko2 ‘undarprovisiones. ooe 4 ] uss A
tetpachinkot P ] 007 4 | uess \
festsemrchroontentt D 007 . | ws |
test2-streamdb? underprovisioned o0 1 1 12267 1
test2-streamdb3 [y o N | !
\ ?
b 4 /7
~_~

expressed in number of virtual CPU cores. The color of each virtual machine denotes the CPU utilization a3 expressed a5 3 percentage of wirtual cycles
allocatedtoit.




INFOSIGHT

HPE InfoSight

Himbte Storage Operational

Operational Dashboard

Parformance

Top VMs

Mo ata avallazee

System

Protection €

22 poct: (default)
Analysis Dates: 4/5/2020 - 4/15/2020.
Elevated Wrire Latency
HDD Bandwidth Saturation
= Consider QoS limits on read workloads missing cache,
= Consider staggering read workloads missing cache,

® Increase the S50 cache from 2400.51 GB to 2700 GB or higher.

Show Less

(default)
Analysis Dates: 4/0/2020 - 4/14/2020.
Edevated Write Latency

Unaligned 10
= We recommend using smaller block size (3K or lower) on the volumes suffering

from unaligrament and ane operating on lower block sizes

Anatysis Dates: 4/0/2020 - 4/15/2020,
Clevated Random Read Latency

Random Read Cache Miss

Cansider enabling cache on volumes with significant read activity,

Consider (oS limits on random read waorkloads,

Consider staggering random read workloads.

Increase the S50 cache from 640,17 GB ta 2200 GH or highe.

Show Less

(default) &

Pool: (default) @
Analysis Dates: 4/9/2020 - 4/15/2020.
Elevated Random Read and Write Latency

Low Compressibility

= Please consider disabling compression on volumes that are full of incompressible

data.

Random Read Cache Miss

= Consider enabling cache on volumes with significant read activity.
= Consider QoS limits on random read workloads.

= Consider staggering random read workloads.

= Confirm with support before performing a cache upgrade.

® |ncrease the S5D cache from 1840.42 GB to 2200 GB or higher.

Show Less
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SmartSnap : 2 24k
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SmariReplicate: & 4 X| =X, AE2[X| 0|5}

SmartSecure: &< 3}

Restore: 2 &5 H|O|EH &3
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o -, [w=] aQ =)
« AKX B sokm) X AEZ2|X| 0|52

« 2 AR} DR M E{(100km) ¥ AKX &K
¢ In-House DR & Sync =

eSync 2 74
e Async = A| 71 Sync = <
e =N T8 « 7| = e M5 gox% M

« AEE|X| O] 53t2 HOA| Ats AEE|X]
Fail-over

: | 31



AEE|X| O S=}

L2EC|X| £S5 0[S}

2AZx| 74 X|2

VMware, Windows, Linux X| &l

| 32



SUMMARY

4-32k 9| ChRFet THE G| OB}
pertormance
EJ El EJ @ MIXEDL f/a relationship

real time ofhmfsmon

. >
In-line &= I

HSt 1omB)

f HPE Infosight

%%y SEQUENTIAL 1[0 10:00am
am

CASL Triple Parity HH Al

JO{E 3 AEE K| HOHE 52 JHdH|sAlS, QAN HE U Al 2L E T K| 2

h




-~ Nimble Try & Buyz 2z xg 75

XZEHi| EfUS =EE AAZ SISEIT FISlSk=s AER2|X|

HPE Nimble Buy
T=0M

AHEI7| O

=l

Nimble Storage
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