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Redefining the Storage Market with Adaptive Flash
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splunk> cimpe il vmware | With operations in U.S., Canada, Company
corsngmt OUELE XY g vicroso Europe, Asia and Australia NYSE . Since December 2013
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Since 2010 Worldwide

vmware



Observations
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Storage Observations

S nimble

1) Todays storage is fast

2) Todays storage is cheap (sort of).....Cost of capacity is falling I $1

3) Smaller footprints means less of everything else
(power / rackspace / cooling)

= We need to start asking what else storage can do for us?

= How can we get more from our storage?
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INFOSIGHT

Powered by Storage Analytics
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Nimble’s Adaptive Flash Platform

InfoSight
Cloud-based
management/support/analytics

S
Flash-Opgnﬁedsﬁll-e @ @
system software @

Performance and Capacity Scale-to-Fit Integrated Protection Proactive Wellness
e @

Significantly better
performance/$ and capacity/$

Non-disruptive, flexible
scaling to massive scale

Rapid backup Peak system health and

availability

and recovery
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Collecting sensory data < nimble

Reads VS Writes Temperature

Network Statistics CPU Utilization

Snapshot status Write Latency
< nNimblestorage

vimware

Statistics

Write IOPS
Compression
Cache Utilization Read IOPS
PS Voltages
Replication status
Fan Speeds

Read Latency
Data block size Block Sizes

Random vs Sequential IOPS
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The Infosight Engine < nimble

Nimble Approach

~—
—
[ ]
|

Customer Benefits

Storage Management
SaaS Offering

= Between 30 and 100M

= Monitoring and alerting
sensors per array, daily

= Visualization, capacity

= Data collected every 5 minutes and planning, performance management

on-demand

Jeo

Proactive Wellness

= Systems modeling

= Vast majority of cases
opened by Nimble
= Correlations, trending, p y

and projections

= Secure, on-demand
system access

Leveraging pervasive network connectivity and big data analytics to automate support and enable cloud-based management

vmware



More than just Autosupport < nimble

1) Proactive / Automated Support

Hardware Failure Alerts / Automatic case

creation
MPIO misconfigurations / Network
' retransmits
Capacity / Performance issues
/ Abnormally High latency

InfoSight 2) Support Enablement
! 3) Customer Access to Infosight

Capacity Trends

Performance Information
Per-VM Monitoring

A better support experience

vmware



Per VM Monitoring

Powered by INFOSIGHT
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Challenges of Diffusing Resource Contention in Virtual Environments < nimble

. . : ) VM
= Virtualization has caused resource contention at the -
VM-level, even in under-utilized environments yunae) B VM Latency =20 ms
» Results in performance problems for virtualized R
applications
= Culprits are “bully” VMs who use more than their HOST Latency = ? ms
share of resources ——
= Due to lack of visibility into latency throughout the PYTTII L] NetworkLatency =2 ms

stack, customers solve these issues with
unnecessary storage upgrades

M Storage Latency = ? ms

vmware



< nimblestorage  InfoSight”

InfoSight —.......
PfOBCtIVG Password

Wellness Log In
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torage. All nghts reserved Contact Nimble Storage Customer Support
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= nimble InfoSight™ Customerl - Manage - Wellness §@) Tools - Reports -  Administration -

Assets (4)
Assets Volumes (490)
ap-nimble1 | S/N Model: CS500 (+3 shel|bkalaibialll 3 0-167018-0pt | Group: Groupl | Pool: default o @ @ ” .

Overview Performance Cache

Capacity Trend Resource Utilization
200% 100%
=
# =
g . o OS0%
5 100% ety === = —_—
ey .\, !~ F~ ==~~~ A~ FeA - oo = B
e ey e et e
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0%
05 May "15 Jun"18 Jul"s Aug'15 Sep'15 Oct"18
Aug Sep Ot Now Dec Jan
Wellness Summary Space Savings

Issue Summary Nimble Space Savings vs Traditional Storage

Critical Urgent Important For Review oo
= N
Pools =AU
400
&
Volume Collections [t
b —266.4 TiE
Volumes = sap
-13.2 Tig
1172 TiB
Include ack'd 0
Traditional Storage Compression Thin Provisioned Zera Copy Clones Nimbla

Savings
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= nimble InfoSight™ Nimble Storage - support-tools - Manage - WWellness Tools ~ Reporis -  Administration - _ S < - 1-

Virtual Environment

|'Q Search by Host, VM, or Datastore vCenter: IS-DEV-VCENTER
=] @ 8 Host Activity Top VMs Datastore Treemap Inactive WVMs Mimble Arrays
~ (3 IS-DEV-VCENTER Host Activity (past 6 hours)
- By HQ

> Discovered virtual machine Show |10 v |entries Search:

> Old VMs CPU Memory

» per-vm-team Host -

. Tina Usage Ready Usage Swap Balloon
is-dev-cloud 10.18.226.21 a 9% 0% - 30% 0% 0 MBE
is-dev-cloud-1
) 10.18.226.22 - 32% 0.13% [ T4% 0% 0 MB
is-dev-cloud-2
is-dev-db-portaldb-1 10.18.226.23 - 29% 0.11% [ 65% 0% 0 MB
is-dev-db-portaldb-2
is-dev-db-portaldb-vip 10.18.226.24 [ | 33% 0.05% [ T4% 0% 0 MB
is-dev-nas-1 10 18 226 25 - 30% 0.20% aEmeeE 93% 0% 57,922 MB
is-dev-nas-2
is-dev-nsdiag Showing 1 to 5 of 5 entries Previous 1 Mext

iz-dev-rhelG-base-template
is-dev-tableau81
is-dev-vertical
iz-dev-vertica2
is-dev-vertica3
iz-dev-web
is-dev-web-1
is-dev-web-2
is-dev-web-prodtest
|1S-Infra-UpdateServer
iz-jenkins

is-nexus

is-puppet
is-qa-infosight01
iz-ga-0A alphas
is-ga-standalone

EEERRPRPRPRERRAREERRERERBERRRERE

is-ga-standalone-2
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= nimble InfoSight™ Nimble Storage - support-tools ~ Manage -~ Wellness Tools ~ Reporis ~  Administration ~ _ S < - L-

Virtual Environment

[Q, Search by Host, VM, or Datastore vCenter |S-DEV-VCENTER
=] & 8 Host Activity Top VMs Datastore Treemap Inactive VMs Mimble Arrays
v (@ IS-DEV-VCENTER Top VMs by 1O (over past 24 hours) Top VMs by Latency (over past 24 hours)
r B HO
. ’@s%i:-iizsg:{mﬂna VM Total 10 VM Avg Latency (msec)
r B InfoSight is-dev-vertica3 b,676.220 %25test@Special CharacterViM's 960.00
is-dev-vertical 6,427,340 test array-dispatcher 33.47
is-dev-vertica? 5,961,120 is-jenkins 13.92
is-ga-standalone-2 2,782,060 In-jvickers 11.96
test pachinkodb-1 1.673.000 is-dev-db-portaldb-vip 10.56
In-mnigudkar 1.308.280 is-dev-tableau 10.18
is-dev-db-portaldb-1 1,233,320 In-gim-test 9.78
is-dev-db-portaldb-2 1.058.000 test asupdiag-2 9.47
Vilware vCenter Server Appliance 1.008.480 test nsdiag-1 9.06
is-ga-QA_alphas 954 860 test pachinkoapp-2 8.70

vmware




= nimble InfoSight™ Nimble Storage - support-tools ~ Manage -~ WWellness Tools ~ Reporis ~  Administration ~

Virtual Environment

[Q Search by Host, VM, or Datastore vCenter: IS-DEVVCENTER
=] &b 8 Host Activity Top VMs Datastore Treemap Inactive VMs Nimble Arrays
v () IS-DEV-VCENTER Inactive VMs

» E—;lHQ
» EhTest—PeerTina

The following WMs have not generated any I/O over the past 7 days
» [5 sjcis-veenter

. They may be inactive or unused. Mote: InfoSight only analyzes I/O to Nimble datastores.

» [ InfoSight Show |10 v |entries Search: |
VM 4 CPUs Mem Capacity
Je25testi@Special CharacteryM's 1 2 GB 34 GB
Mew Virtual Machine 1 4 GB 6 GB
Showing 1 to 2 of 2 entries

Previous 1 Mext
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= nimble InfoSight™ Nimble Storage - support-tools - Manage - Wellness Tools -~ Reports ~  Administration ~

Virtual Environment

EXIIIDEE - - °

|-Q Search by Host, VM, or Datastore vCenter: IS-DEVVCENTER
= & 8 Host Activity Top VMs Datastore Treemap Inactive VMs Mimble Arrays
« [ IS-DEV-WVCENTER Nimble Arrays
OB HQ
b [y Test-PerVmTina Search:
» [ sjcis-veenter
b g InfoSight Show |10 v | entries
Serial Number 4  Hostname Model Pool Group Version
AA-100340 |S-array-01 C5220 default |S-array-01 2.2.6.0-229590-0pt
Showing 1 to 1 of 1 entries

vmware




& nimble InfoSight™ Nimble Storage - support-tools ~ Manage ~ Wellness @@ Tools - Reporis -  Administration ~

Virtual Environment

(@ Search by Host, VM, or Datastore vCenter: IS-DEV-VCENTER

B & a8 Host Activity Top VMs | Datastore Treemap Inactive VMs Nimble Arrays

v (3 IS-DEV-VCENTER
> B HQ
» B Test-PerVmTina

e R VM 1/0 and Latency grouped by Datastore (past 24 hours)
» Ea_;_llnfoSight

Top VMs by Datastore

Size indicates total | /O count. Color indicates VM Latency. Click points to drill down to VMs.

test nsdiag-2

is—dev-nsdiag

WM: test nsdiag-1

1/O Total: 191,400 test array—dispatcher test nsdiag—3
Avg Latency: 10.76 msec

test nsﬂia-g—'l

Virtual Machine Latency (msec)

s

vmware




= nimble: InfoSight™ Nimble Storage - suppori-tools ~ Manage ~ Wellness (@ Tools ~ Reports -  Administration -

Virtual Environment

i test nsdiag-1

|@, Search by Host, VM, or Datastore

Virtual Machine Latency

@ & 8 Select a point on the chart to view active VM neighbors

- [ IS-DEV-VCENTER

v By HQ
» Discovered virtual machine
» Old VM=
» per-vim-team
" Tina

is-dev-cloud
is-dev-cloud-1
is-dev-cloud-2
is-dev-db-portaldb-1
is-dev-db-portaldb-2
is-dev-db-portaldb-vip * Host Ml Network Storage
is-dev-nas-1
!S_dwnas,Q Host Performance
is-dev-nsdiag
is-dev-rhelG-base-template
is-dev-tableaud1

is-dev-vertical

is-dev-vertica2

is-dev-verticad

AL |

is-dev-web
is-dev-web-1
is-dev-web-2
is-dev-web-prodtest
|1S-Infra-UpdateServer
isjenkins CPU Usage — CPUReady [l Memory Usage
is-nexus

is-puppet

is-ga-infosight01

iz-ga-QA_alphas

is-ga-standalone

FRRERPRPRRRPRRERRERERPRPPPPERBRR W

iz-ga-standalone-2
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= nimble InfoSight™ Nimble Storage - support-tools - Manage - Wellness (8 Tools - Reports -~  Administration - Search for an amay

Virtual Environment

[Q Search b')' ost, VM, or Datastore sdiag-

ﬂ & a8 Select a point on the chart to view active VM neighbors

- @ 1S-DEV-VCENTER Zoom 1h 8h 1d 5d Mth AN From | Aug 5, 2015 To | Oct 8, 2015
Latency Host: 1.64 Metwork: 0.46 Friday, Sep 13, 2015
v B HQ 40

Discovered virtual machine
Old VMs _—
per-vm-team : =70 . ﬁ A f
Tina

is-dev-cloud

Latency (ms)

v v v ¥

is-dev-cloud-1

e Iwmww\—zfﬁ/\qawmp/\%\l
is-dev-db-portaldb-1 £ : : —Sen : : : :
is-dev-db-portaldb-2
is-dev-db-portaldb-vip

is-dev-nas-1

is-dev-nas-2
Host Performance

CPU Usage: 38.67% Ready: 0.00% Friday, Sep 18, 2015
100%

is-dev-nsdiag
is-dev-rhelb-base-template
is-dev-tableaud

CPU (%)

is-dev-vertical
is-dev-vertica2

is-dev-vertica3

._._,__‘_‘______'___.—!“—‘———'———_'_“‘n_.—__/

0%

L

¢ B

Memory Usage: 78.20% 4 Memory swap detected

is-dev-web 100%

i)

is-dev-web-1
is-dev-web-2

Mem Usage

is-dev-web-prodtest o
10. Au 17. Au 24. Au 21. Au 7. %e 14. e 21. 5e 28. Se T, Oct
|5-Infra-UpdateServer g 9 g ] p P p P

is-jenkins —— CPU Usage ~— CPUReady [ Memory Usage
is-nexus

is-puppet

iz-ga-infosight01

is-ga-QA_alphas

iz-ga-standalone

2 T e e e e e R s R

iz-ga-standalone-2

vmware




i test nsdiag-1
Virtual Machine Latency

Select a point on the chart to view active VM neighbors

From Sep 14, 2015 | Te Sep 18, 2015

Zoom 1h  8h 1d 5d Mth Al
5 Wednesday, Sep 16, 04:59am

Latency Host: 10.5¢ Network: 33.88
100 |

16:00 15 of Sap 08:00 16:00 16 of Sap 08:00 1&:00 17 of Sep 0B:00 16:00 18 of Sep 0E:00

Latency (ms)

f’r-\'\
. - . _,f'—— ._r'-‘-\
—— T TEeht— 1 Aug—— 24 _Aug._ 21 Aug T ——FSep— ._——————M._SE{ T—pt S —Z8. Sep—" \-—-5.—1:5:: =

0 Host I Network Storage

MNeighboring WM activity as of: Wednesday, Sep 16, 04:59am

VMs are considered neighbors if they have one or more virtual disks residing on the same datastore.
Virtual Machine Name 10PS + MBPs

100 0

test nsdiag-2

test array-dispatcher 60 0

is-dev-nsdiag

QI@ In m"n

test nsdiag-3

test nsdiag-2

test nediag-3

Showing 1 to 4 of 4 entries Previous

vmware




Storage Analytics

Powered by INFOSIGHT
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= nimble InfoSight™ Customerl - Manage - Wellness |2 Tools ~ Reports ~  Administration -

Assets

ap-nimble1l | S/N Model: CS500 (+3 shelves) @ | Version: 2.2.3.0-167018-0pt | Group: Groupl Pool: default

Overview Performance Cache

Capacity Trend Resource Utilization
200% 100%
o =
< i)
s - g 50%
T i ioiiimeeissssesessissesesssssessesssreiesesoeseessesseerssssiigesssssssiescsiienar PP —— n-nr..—.T.‘.'..‘~.‘.T.T.T..‘.._::.T:..-.’._:.T,: ................. g — e
= P =
=]
0%
05 May "15 Jun"18 Jul"s Aug'15 Sep'15 Oct"18
Aug Sep Ot Now Dec Jan
Wellness Summary Space Savings
Issue Summary Nimble Space Savings vs Traditional Storage
Critical Urgent Important For Review oo
= N
—23.7 TiE
&
Volume Collections [t
b —266.4 TiE
Volumes = oo
-13.2 Tig
1172 TiB
[Include ack'd 0 -
Traditional Storage Compression Thin Provisioned Zera Copy Clones Nimbla
Savings

vmware




Z nimbleztor 10

- InfoSight™

Customerl - Manage -

Wellnesﬁ. Tools ~

Reports ~  Administration ~
Assets
ap-nimble1l | S/N Model: CS500 (+3 shelves) @ | Version: 2.2.3.0-167018-opt | Group: Groupl Pool: default
Ov
Capacity Report
SN Madel: CS500 (+3 shelves) @ | Version: 2.2.3.0-167018-opt | Group Pool: default
150% o Highly likely to exceed
threshold: Dec 19
a; Toos \“!EK Of 11 of pﬂ- 2013 Likely to exceed threshold:
e Projected Capacity. 74.95% (286.44 TiB) 0 Mov 21
§ 50% Projected Range: 74.61% - 75.35%
Performance Throttling Threshold: 90%
0%
Feb Mar

150%

100%

Capacity ®

50%

0%

Apr

Capacity: 84 TiB | Used: 67 TiB { 79.1% )

May Jun Jul Aug Sep Dlec Jan
Capacity: 84 TiB | Used: 67 TiB ( 79.3% )
SN Model- CS500 (+3 shelves) @ | Version: 2.2 3.0-167018-opt | Group Pool: default
eI
Mar Apr May Ju‘n Jul Aug Sep Oct

Jan

o Likely to exceed threshold:
Mov 29

vmware

CAPACITY REPORTS
Whats my capacity trend?
How much space have | used?
How much free space do | have?

When am | likely to run out of
space?




& nimbles Customerl -~ Manage ~ Wellnem. Tools - Reports ~  Administration ~

Assets
ap-nimble1 | S/N: AF-120604 | Model: CS500 (+3 shelves) @ | Version: 2.2.3.0-167018-opt | Group: ap-nimble | Pool: default (- Q @ (5] .
Groupl
h Model: CS500 (+3 shelves) @ | Version: 2.2.3 0-167018-opt | Group: ap-nimble | Pool: default J Q @ [+ i

! e [ . Is my array coping with my
workload?

This page provides an in depth analysis of your array's performance. Using these tools, you can correlate periods of workload {via the I0PS and MBPS charts) with periods of latency. More. .

Performance Details for:

Do | have enough CPU?

Zoom 1h  8h 1d 5d Mth ANl From | Jan 20, 2015  To | Oct 10, 2015

Latency  Read: 3.59 Write: 0.47 Thursday, Oct 8, 2015

© ni rest 165 e Do | have enough Cache?

0 0 ~vg Write: 0.22 msec

Latency (msec)

. . Whats my latency?

Factor CPU: 0.00 Cache: 0.00 Host/Net: 0.00 5eq-10: 0.00 Other: 0.00
© Primary factor: & r

" How does it relate to my
A — IOPS/MBs?

Cument threshold: 10 msec

Average Latency
by Factor (msec)

10PS 457063 W:4,489.75  Total: 9,060.38
0 ~ug Read: 3,685.30 10PS
K 10k Awvg Write: 2,675.16
[} 10P5
ok
MEPS Ran R: 74.36 Ran W: 54.51 Seq R: 14958 SeqgW: 57.23 Total R/W: 223.9/111.7 |
El
© Avg Total: 244.91 MBPS
&£ 200

ME




& nimblestorage Customerl -~

Assets
ap-nimble1l | S/N Model: CS500 (+3 shelves) @ | Version: 2.2.3.0-167018-opt | Group: Groupl Pool: default (- Q @ L, B
Overvi
| Space Savings DATA REDUCTION
ap
Nimble Space Savings vs Traditional Storage
Provisioned How much space have |
B 1500 Space L. ?
2 ' Data Reduction Savings provisioned:
H 2 o Actual Data . | How much data have | actually
Written .
= p— written?
S oo 1072 2 TiE ~-L
-15.2 Tig .
Well o e— Where are those space savings
0 . . coming from?
Issy Traditional Storage Cnmprvessicun Thin Provisioned Zero Copy Clones Nimble AVIn
] sevne = Compression
e = | = Thin Provisioning
Pools o e o
| g = Zero Copy Clones
Volume Collections -
Volumes ; 200
Snapshots
Include ack'd
Traditional Storage Compression
Savings

vmware




2 nimblestorage  InfoSight™

Customerl -

Assets

ap-nimble1

SIN: AF-120604

Model: CS500 (+3 shelves) @

Version: 2.2.3.0-167018-opt

Group: @rouptie | Pool: default

o

Data Protection

% of Application Total Data

100

50

100

i of Application Tatal Data
3

o — l.

Unprotected

5 mins

RPO

Applications Derived by the Volume Performance Policy

17% (75.51 TiB) of your total VMware ESX data has an RPO of 1 hour

-- 8

1 hour

Snapshot Schedule Intervals

I Nimble Defautt Wl SOL Server Wl Windows [0 VMware ESX

Disaster Recovery

Applications Derived by the Velume Performance Policy

37%(161.11 TiB) of your total Viware ESX data is replicated

I II I v

Replicated

Local Snapshots

[ Nimble Default B Custom [l SOLServer [l Windows [l VMware VDI 77 VMware ESX

DATA PROTECTION REPORTS

What data am | protecting?

What's my RPO based off my
snapshot schedule?

How long am | retaining
snapshot backups?

What data is being replicated?

vmware
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Summary

S nimble

vmware

InfoSight

Cloud-based
management/support/analytics

Infosight changes the way you manage
storage and virtual environments

Eliminates manual performance
analysis and troubleshooting

Per VM monitoring enabled through
the Nimble Storage Vmware plugin

No additional cost or licensing

No additional hardware or software

ad
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Globe Reference Customers S nimble
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SERVICES ul
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GHMI{_ SACRAMENTO Corporation orthrim Ban
CITYCOLLEGE
MONEY Installed base of over 6,000 midsize and large enterprise customers and s < TRAINING
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quarter
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http://www.cmjts.org/index.php
http://www.cmjts.org/index.php
http://www.graniterock.com/
http://www.graniterock.com/
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