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Session objectives

* To be able to understand the types of block volumes in the enterprise
and how capacity grows in storage pools

 To be able to understand the level of capacity allocation at the Block
Storage System level

* To be able to understand the level of capacity allocation and
compression at the Storage Pool level and take action when necessary

 To be able to understand the growth patterns of servers and volumes

* To be able to understand storage reclamation and alerting available on
capacity metrics
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Volume Background

* Three types of volumes are found in block storage systems and how they grow:

 Fully Allocated — capacity is allocated for the whole volume in the beginning and does
not grow in additional capacity unless additional capacity is added by expanding a
volume.

« Thin Provisioned — initial capacity is allocated as a percentage of volume size, additional
capacity is allocated to the volume when the application writes to new locations of the
volume, upper limit of volume capacity growth is either the volume size or what capacity
Is available in the pool.

« Compressed — same as thin provisioned except the new writes to the volume are
compressed which reduces capacity growth rate:

* Worst case growth is compressed volume grows at thin provisioned volume rate with compression
helping little

» Best case is compressed volume grows at a rate much slower than a thin provisioned volume
because of the compression of new writes.
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Storage Pool Background

 Storage Pools experience capacity growth via:

 Creation of new volumes including volumes for FlashCopy and Mirroring
Growth of Thin Provisioned and Compressed Volumes

Migration of volumes to a Storage Pool

Removal of MDisks and Arrays from Storage Pools

Expanding of existing volumes

 Storage Pools experience capacity reduction via:

 Deletion of inactive or unused volumes via storage reclamation

» Conversion of volumes from Fully Allocated to Thin Provisioned or Compressed
» Migration of volumes from a Storage Pool

» Addition of capacity by adding Mdisks and Arrays to Storage Pools

» Shrinking of existing volumes
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Block Storage Systems

Block Storage Systems

5 Mormal
0 Warning

€3 1 Emor

Storage Systems !

3]
E

e | Physical Alloca... | Pool Capacity (GiB) | Available Pool Space (...« | Virtual Allocati... | Total Volume Capacity... | Pool Shortfall (%) | Compressed 1Y
J Classsvc [ 54% ] 83856 o 27813 182.15 152200 IEET Yes

= Class V7000 B% 2,227.00 2,153.00 141.18 314400 EEA Yes

| Dsasoo % 4,665.00 4,438.00 80.20 Unavailable

s 7000 Oxfordé EE 7,562.00 4,610.75 51.49 339400 B% Mo

B Flashsystem 840 19,199.97 8,959.97 10,240.00 Unavailable

I xiv 1340004 25 % 28,238.45 19,568.19 82.78 23374.45 % Unavailable

» The Block Storage Systems window can be customized to view the above columns and
sorted by available pool space.

* This shows, at a glance, the physical allocation of each storage system, pool capacity,
available pool space, virtual allocation, total volume capacity, pool shortfall, and if the
storage system has any compressed volumes in it.

 This information can be exported via the actions pulldown in PDF, HTML, or CSV format
for ad hoc reporting.
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Block Storage Systems

i= Actions ™ + Add Storage System fiew Performance View Capacity

W Allocated Space: 452.35 GiB(54.1%)

| Name | Physical Alloca... _
A % p Reserved Space: 0.00 GiB (0%)
| ClasssvC e W Available Space: 383.22 GIB (45.9%)
m Class V7000 B% l Capacity: 835.56 GiB (100%)
| Dsasoo % TEETO0
e /7000 Oxfords 30 % 7,562.00
B FlashSystem 840 19,199.97
I xav 1340004 25 % 28,238 46

S RS a— | Pool Shortfall (%)
Unallocatable Volume Space; 887.61 GiB 83 %

Unallocated Violume Space; 1,069.65 GiB

* There is additional hover help available to help breakdown the Physical Allocation and
Pool Shortfall columns.

* One helpful number at the Block Storage Systems level is the overall Unallocatable
Volume Space, this number is the amount of capacity that would be needed to ensure all
thin provisioned or compressed volumes could grow to 100% capacity on this specific
Storage System.
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Block Storage Systems — Capacity Charting

Storage Systems A Alerts

Tasks

2 Performance

i Capacity

=l

Selected Resources /6 Last: 1 week 1 maonth 6 manths ) 1 year
(0 Class 5VC 35,000
@ Class V7000
@ /7000 Oxfords 0000
@ v 1340004 r
.
@ FlashSystem 840 25,000
20,000 -
ul
(o]
Metrics () 2/6 150
Allocated Space (GiB)
10,000 o
FoolCapady (GB) ... o O =
5,000 F ||
E—— L e—— [— — L™
0
Apr May Jun Jul Aug Se=p
Mar 4, 2016 - Sep 4, 2016 =
i= Actions ¥ Q ~ | Fiter...

Name

| Physical Allo... ¥

| Pool Capacity (GiB)

Showing 6 items | Selected 6 items

| Available Pool Space (GiB)

Mar 4, 2016, 00:00:00 - Sep 4, 2016, 11:38:59

| Used Pool Space (GiB)

| Unreserved Pool Space (GiB)

| Reser 2

(3

Refreshed a few moments ago
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Block Storage Systems — Capacity Charting

Storage Systems A Alerts Tasks 2 Performance al Capacity

urces 66 Last: 1 week 1 month &months 1year E B
Cociasssve 1,200 -
0
V7000 Oxfords
O XIV 1340004 Lo
(O DS3500
() FlashSystem 840 N
800
ol &00
; ———
Metrics (2 2/6 \ ~
Allocated Space (GiB) 400
Pool Capacity (GiB)
............................ 200
0
Apr May Jun Jul Aug Sep
Mar 4, 2016 -Sep 4, 2016 &
Q - | Filter..

Name | Physical Allo... ¥ | Pool Capacity (GiB) | Available Pool Space (GiB) | Used Pool Space (GiB) | Unreserved Pool Space (GiB) | Reser I

e | —————— D

Showing 6 items | Selected 6 items Mar 4, 2016, 00:00:00 — Sep 4, 2016, 11:43.54 Refreshed a few moments ago
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Block Storage Systems — Capacity Charting

Storage Systems A Alerts Tasks = Performance «f Capacity

Selected Resources E/6 Last: 1week 1 month 6 months 1year % [Cd
(O Class SVC 35,000
(O Class V7000
30,000
C@xv 1340004 )
() FlashSystem 840 25000 o
20,000
m
(@]
Metrics (£) 2/6 1500
Allocated Space (GiB)
10,000
Pool Capacity (GiB)
5,000
0
Apr May Jun Jul Aug Sep

Mar 4, 2016 - Sep 4, 2016

Q -~ Fiter..

Name | Physical Allo... ¥ | Pool Capacity (GiB) | Available Pool Space (GiB) | Used Pool Space (GiB) | Unreserved Pool Space (GiB) | Reser I

e M b
Showing 6 items | Selected 6 items Mar 4, 2016, 00:00:00 — Sep 4, 2016, 11:44:59 Refreshed a few moments ago
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Block Storage Systems — Capacity Charting

Select Chart Metrics 2 Selected

Block Storage System Metrics (2)

Pool Capacity (GiB) Allocated Space (GiB) [ ] available Pool Space (GiB)

[ ] Pool Shartfall (%)

More

Capacity Usage
|:| Total Volume Capacity (GiB) |:| Assigned Volume Space (GiB) |:| nassigned Volume Space (GiB)

L

[ | Physical Allocation (%)

Space Efficient
[ ] Unallocatable Volume Space ... [ ] Unallocated Volume Space (GiB) [ ] virtual Allocation (%)

» With these two capacity metrics you can tell what has happened historically at a system
level, but choosing other metrics can give you insight into changes in new volumes,
removal of pool capacity, and aggregate growth.

» Other useful metrics here are Total Volume Capacity, Virtual Allocation, and Unallocatable
Volume Space.
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Block Storage Systems — Capacity Charting

Storage Systems A Alerts Tasks = Performance al Capacity
Selected Resources GI6 Last: 1week 1 month 6 months 1year % Cg
() Class 8VC 35,000
() Class V7000
(O V7000 Oxfords 30,000
@ v 1340004
() DS3500 ,................._\__! N
25,000 22,893.66 GIB
(O FlashSystem 840 Total Volume Capacity
| XIV1340004
20,000 f | Aug 25, 2016 —
o
| (U]
Metrics (&) a6 | 1,000
Allocated Space (GiB)
10,000
Pool Capacity (GiB)
5,000
Total Volume Capacity (GiB)
Unallocatable Volume Space (GiB) 0
________________________ Apr My Jun Jul Aug Sap
Mar 4, 2016 -Sep 4, 2016 «
Q ~ | | Filter...

Name

| Physical Allo... ¥ | Pool Capacity (GiB)
[ A

| Available Pool Space (GiB)

125

Showing 6 items | Selected 6 items

v
‘lﬁ—

Mar 4, 2016, 00:00:00 — Sep 4, 2016, 11:50:59

| Used Pool Space (GiB)

| Unreserved Pool Space (GiB) | Reser |2

(3

Refreshed a few moments ago
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Storage Pools

Pools

w 137 Narmal
0 Warning
0 Error

Pools ull

| Storage System | Zero Capacity « : Available Pool Spac... | Shortfall (%) | Physical Alloca... | Compressio... | Virtual Allocati... | Total Volume Capat |2

8 Bruni_Demo_l... [ Classsve Depleted 0.00 0 B
& cG_Pool I v 1340004 Jan 27, 2017 201932 HEs 19 43 9559 £
@ cc_Mgmt I v 1340004 Feb 9, 2017 64.11 400 0
8 WY_Sandbox_S.. ] xIv 1340004 Nov 28, 2017 253217 0% 80.27
8 DP_Sandbox_S... || xiv1340004 Mar 24, 2031 88145 0% 20 85.71
@ TEAMO_V7000_... | Class Sve None 15.00 0% 0
& TEAM9_v7000_.. [ Class sve None 15.00 0% 0
& Bruni_Demo_V... [ Classsve Mone 113.63 52 % [ 6% | 353.05
@ TEAMZ_VT000_.. [ Class sve Mone 15.00 0% 0

» The Pools window can be customized to view the above columns and sort by the zero
capacity metric. This very important metric uses up to 180 days of historical probe data to
perform a linear estimation and calculation of a date on when a pool will run out of space.

« This information can be exported via the actions pulldown in PDF, HTML, or CSV format
for ad hoc reporting.
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Storage Pools

| Physical Alloca... | Compressio... | Virtual Allocati... | Td
m J W Allocated Space; 609.55 GiB(18.6%)
] Capacity: 3,269.38 GiB(100%)
46 % -

| Shortfall (%) | Physical Alloca... | Compressio... | Virtual

,J Unallocatable Violume Space:  496.27 GiB
20 8

Unallocated Volume Space: 251559 GiB

» There is additional hover help available to help breakdown the Physical Allocation and
Shortfall columns (notice the Pool prefix was dropped at this level).

« Again, one helpful number at the Pools level is the overall Unallocatable Volume Space,
this number is the amount of capacity that would be needed to ensure all thin provisioned
or compressed volumes could grow to 100% capacity on this specific Pool.
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Storage Pools — Capacity Charting

Pools -l Capacity

Last: 1 week 1 month{ 6 months) 1 year % g
Selected Resources 410

@ CG_Pool 4,000
&®or_sandboxsvc [ 4/ e
@ W¥_Sandbox_SVC 3,500
WP CG_MOmMt | s
3,000
2,500
[}
o 2o
Metrics () 216

1,500
Capacity (GiB)

Allocated Space (GiB) Lo ’

Bpr May Jun Jul Bug Sep

Mar 4, 2016 - Sep 4, 2016 =

Q - | Filter...

| Storage System Zero Capacity =« | Available Pool Spa... | Unallocatable Volume Space... | Compressio... | Virtual Allocati... | Physical Alloca...
Q Bruni_Demo_l... I Class SVC Depleted 0.00 0.00 0 o
) CG_Pool I xv1340004 Jan 27, 2017 2,019.32 496.27 9550 [ERs 3
&) CG_Mgmt I xav1340004 Feh 9, 2017 6411 615.82 400
&) wy_sandoox _S... || xiv 1340004 Nov 28, 2017 253217 0.00 2927 EEE)
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. Bruni_Big_0Ole_... wes Class V7000 Mone 2,153.00 a19.29 [EEA 14118 B% i
Showing 137 items | Selected 4 ftems Mar 4, 2016, 00:00:00 — Sep 4, 2016, 17:47:27 Refreshed a few moments ago
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Storage Pools — Capacity Charting

Pools «l Capacity

Selected Resources 4110 Last: 1week 1 month 6months 1 year % = |_ﬂ
() CG_Poal ®w
() DP_Sandbox_SVC
(@1 adpox_SVC 10
X o
140
120
% 100
—
Metrics (5 2/6 - —
Capacity (GiB)
.......................................... &0
Allocated Space (GiB) o
20
[}
Apr May Jun Jul Aug Sep
Mar 4, 2016 - Sep 4, 2016 =
i= Actions ™ Q - Filter...
m Storage System Zero Capacity & | Available Pool Spa... | Unallocatable Volume Space... | Compressio... | Virtual Allocati... | Physical Alloca...
' Bruni_Demao_|... l Class SVC Depleted 0.00 0.00 0 —
&) CG_Pool I v 1340004 Jan 27, 2017 2,019.32 496.27 9559 [ER+ [
&) cG_Mgmt I v 1340004 Feb 8, 2017 6411 61582 400
‘ MY_Sandbox_5S... I XY 1340004 Mov 28, 2017 253217 0.00 8927 ikl
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Showing 137 items | Selected 4 items Mar 4, 2016, 00:00:00 — Sep 4, 2016, 17:49:27 Refreshed 1% minutes ago
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Storage Pools — Capacity Charting

] Select Chart Metrics 2 Selected

Pool Metrics (2)

Capacity (GiB) Allocated Space (GiB) [ ] Available Pool Space (GiB)
[ ] shortfall (%) [ | compression Savings (%)
~ More
Capacity Usage
|:| Total Volume Capacity (GiB) |:| Assigned Volume Space (GiB) |:| Unassigned Yolume Space (GiB)

[ | Physical Allocation (%)

Easy Tier
|:| 330 Capacity (GiB) |:| Enterprise HDD Capacity (GiB) |:| Mearline HDD Capacity (GiB)
|:| 330 Available Space (GiB) |:| Enterprise HDD Available Sp... |:| Mearline HOD Available Spac...
Space Efficient

[ ] Used Space (GiB) [ ] Unused Space (GiB) || Repository Capacity (GiB)

|:| Inallocatable Volume Space ... |:| Lnallocated Volume Space (GiB) |:| Available Repaository Space ...
[ ] Soft Space (GiB) [ | Available Soft Space (GiB) [ ] virtual Allocation (%)
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Storage Pools — Capacity Charting

Pools «f Capacity
selected Resources 1410 Last: 1 week 1 month 6 months 1year E E |_ﬂ
@ Bruni_Demo_V7000_Poal So0 400
—
EE——.
500 50
700
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&00
250
500
% w R
400
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86.00 %
Allocated Space (GIB) 200 Compression Savings et
A= [ XyoS___— Bruni_Dema_V7000_Poal
17}
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Q - Filter ..
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@ CG_mgmt I xv1340004 Feb 8, 2017 B4.11 B15.82 400 -
@) Wy_Sandbox_s.. | xv 1340004 Mov 28, 2017 253217 0.00 89.27 I
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Showing 137 items | Selected 1 item

Mar 4, 2016, 00:00:00 — Sep 4, 2016, 17:57:27

=

Refreshed 1% minutes ago
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Storage Pools — Capacity Charting

Pools -l Capacity

Selected Resources 1/10 Last: 1week 1 month 6 months 1 year E=E B @
@ CG_Mgmt &00 400

700

600 300

50D

g o g

Metrics (£) 506

300

Capacity (GiB)

Allocated Space (GiB) 200 100

Compression Savings (%) 100

Total Volume Capacity (GiB) o R
Apr May Jun Jul Bug Sep

Wirtual Allocation (%)

Mar 4, 2016 - Sep 4, 2016 =

Q -~ | | Filter..

| Storage System Zlero Capacity = | Available Pool Spa... | Unallocatable Volume Space... | Compressio... | Virtual Allocati... | Physical Alloca...
Q Bruni_Dema_l... l Class SWVC Depleted 0.00 0.00 0 o
@ cc_Pool I xav 1340004 Jan 27, 2017 2,019.32 496.27 9559 [ERh 3
) CG_Mgmt I xiv1340004 Feb 9, 2017 B4.11 615.82 400
@ wv_sandoox_S... || v 1340004 Nov 28, 2017 253217 0.00 89.27
O DP_Sandbox_5-.. I XV 1340004 Mar 24, 2031 881.45 0.00 8571 Hiks
@ Bruni_Dema_V... [ Classsvc Nene 113.63 505.46 353.05
O Bruni_Big_0Ole_... wes Class V7000 MNone 2,153.00 a19.39 EEA 14118 B% I
Showing 137 items | Selegtetﬂ item Mar 4, 2016, 00:00:00 — Sep 4, 2016, 17.55.27 Refreshed a few moments ago
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Storage Pools — Capacity Charting

Pools «f Capacity
Selected Resources 1110 Last: 1week 1 month 6months 1 year E E’
@ CG_Mgmt 800 4p0
700
600 300
500
% 400 w R
Metrics () 5/6
300
Capacity (GiB)
Allocated Space (GiB) e o
Compression Savings (%) 100
Total Volume Capacity (GiB) R R
Apr May Jun Jul Aug Sep
Wirtual Allocation (%)
Mar 4, 2016 - Sep 4, 2016
Q v | | Filter..
| Storage System Zero Capacity & |A\railable Pool Spa... | Unallocatable Volume Space... | Compressio... | Virtual Allocati... | Physical Alloca...
Q Bruni_Demao_l-.. l Class SWVC Depleted 0.00 0.00 0 o
I AV 1340004 Jan 27, 2017 2,019.32 496.27 9550 [ERs m
Pl av4dnnnd  Feha 2047 6411 615.82 400 ETED
@ MY_Sandb i Block Storage System Capacity 2017 253217 0.00 so27 EEED
@ DP_Sandp¢ 8 Volume Capaciy 2031 831.45 0.00 a5.71 Hke
@ Bruni_Dem [ Sewver Capaciy 11363 505.46 35205 EEED
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Showing 137 items | Selected 1 item Mar 4, 2016, 00:00:00 — Sep 4, 2016, 17.59:27

-

Refreshed a few moments ago
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Storage Pools — Capacity Charting (Server)

Selected Resources 1M Last: 1week 1 month 6 months 1year ===l 2 @
@ CG_san3650_15 E00
T00
&00
=00
8 w0
Metrics 2/2
Assigned SAN Space (GiB) 00

Allocated SAM Space (GiB)

200

100

Bpr May Jun Jul Aug Sep

Mar 4, 2016 - Sep 4, 2016

i= Actions ¥ Q T ||Filter...

| Assigned SAN Space (GiB) | Allocated SAN Space (GiB) *

769.27 89.34

 This is the aggregated growth of all the volumes on this server, the host connection needs
to be added as a Server for this to work.
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Storage Pools — Capacity Charting (Volumes)

Selected Resources A/4 Last: 1week 1 month 6 months 1year @ B |_ﬂ
. CG_Mgmt_001 200
@cc_wgm ooz | e
@ CG_san3650_15_datastore1 150
@ CG_san3650_15_datastore2

160

140

120

% 100

Metrics (£) 2/6

20
Capacity (GiB)
Allocated Space (GiB) &0

—
r

a0 —

m _/—I_/J_,_' )

o B

Apr May Jun Jul Aug Sep
Mar 4, 2016 - Sep 4, 2016 =

Name | Capacity (... | Physical Allo... ¥ | Shortfall (%) | Allocated Space (GiB) | Unallocated Space (GiB) | Used Allocated Space (%) I}

@ cG_Mgmt_001 ) CG Mamt 19232 FEED Il 53% | 5506 137.26
@ cc_san3650 .. &) CG Mamt 19232 [E% A\ 2576 166.55
[ CG_san3650_.. &) CG Mamt 10232 h% Fiy 8.51 183,80
@ cc Mgmti002 & CG Mamt 19232 0% e 0.00 192.32
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Storage Pools — Capacity Charting (Volumes)

Select Chart Metrics 2 Selected

& Volume Metrics (2)

Capacity (GiB) Allocated Space (GiB)
~ More
Easy Tier
|:| S350 Capacity (GiB) |:| Enterprise HOD Capacity (GiB) |:| Mearline HOD Capacity (GiB)

@ Need Help Cancel

m

* These are the volume capacity metrics available today when capacity charting.

« Compression savings is not part of this list to see individual volume historical
compression, all we can see is most recent compression savings in the table. We can
see historical compression savings at the Pool level (on slide 16).

» Checking the Easy Tier boxes will provide us insight into historical movement of extents
also.
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Storage Reclamation

Reclamation

7.39TiB

Reclaimable

Recommendations
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Tier 1

Ter 2

Tier 3

Not tier..

=
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View By:
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8 ecx_20160621143536_vsc
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Tier 2
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Tier 2
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Tier 1
Tier 1
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Tier 2
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Time of Last 10
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@) VSCTier2-Poolt
@) VSC-Tier1-Poolt
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@) ECX-FC-Pool
@) ECX-FC-Pool-Dolot-Delste

@ Virtualizer P1
@ Virtualizer_P1
& Virtualizer P1
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@) ECX-FC-Poal
@ General-Use_poal
@) General-Use_poal

| storage system

SVC-2145-5VC02-1BM
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SVC-2145-5VC02-1BM
SVC-2145-5VC02-1BM

SVC-2145-furious-BM

SVC-2145-SVC02-1BM
DS8000-2107-75BLGI1-1BIM
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24.00
18.00
14.00
10.00
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20.00
20.00

DS58000-2107-75BLG91-BM

20.00

ANV-2812-7825410-1BIM
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32.05
112613
17.00
16.00

4|

Showing 1 - 500 of 5085 items | Selected 0 items

Refreshed a few moments ago

Qv

| capacity (... | Allocated Space (GiB) I}

H

4

Filter...

240 ~
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14.0
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20.0
20.0
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0.0 -
3

Page 1of11 » w
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Block Storage Systems — Alerting on Capacity

Edit Alert Definitions

Storage System Volumes Pools
4130 1/6 1730
General Capacity Performance

T

© Copyright IBM Corporation 2016

0/23 0/0

Assigned Volume Space
Unassigned Volume Space
Total Volume Capacity
Allocated Space
UsedVolume Space
Unused Space
Unallocatable Volume Space
Physical Allocation

Virtual Allocation
Unallocated Volume Space
Pool Shortfall

Reserved Pool Space
Reserved Pool Space (%)
Unreserved Pool Space
Pool Capacity

Awailable Pool Space

Compression Savings

Managed Disks
0/13

Disks
14

IfQ Groups
02

Modes
716

Ports Host Connections Custor
4420 0r2 0/0

Alerting is only available with

Spectrum Control Standard/Advanced

55D Capacity

Enterprize HDD Capacity
Mearline HDD Capacity

55D Available Space

Enterprise HDD Available Space

MNearline HDD Available Space

Accelerate with IBM Storage.
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Block Storage Systems — Alerting on Capacity (XIV)

Edit Alert Definitions

Storage System Volumes Pools Disks Modules Ports Host Connections Custom
3429 1/6 1/32 1/4 1/3 47 0/2 0/0
General Capacity Performance
W7 0/25 0/0

sscigned Volume Space Alerting is only available with
Unassigned Volume Space SpeCtrum ContrOI Standard/Advanced

Soft Space
Available Soft Space
Total Volume Capacity

Allocated Space

Used Volume Space Available Pool Space

Unused Space Compression Savings %
Unallocatable Volume Space 33D Capacity

Physical Allocation % Enterprise HDD Capacity

Virtual Allocation % Mearline HDD Capacity

Unallocated Volume Space 55D Available Space

Pool Shortfall % Enterprise HDD Available Space

Resemnved Pool Space Nearline HDD Available Space

Reserved Pool Space (%) %o

Unreserved Pool Space

Pool Capacity
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Summary & Closing Thoughts ...

» To borrow from the investing world ... Past Performance Is No Guarantee Of Future
Returns ...Past Capacity Allocation is no guarantee of Future Capacity Allocation ...
because of unpredictable behavior in servers, applications, and humans.

« Anytime a thin provisioned or compressed volume runs out of capacity, it will go offline
and people will know. It must be monitored. We now have tools to do this and to gain
insight into new write workloads to pools and volumes.

 Establish IT policies on virtual allocation limits, unallocatable volume space, and frequent
storage reclamation. Set capacity alerts on them so notification occurs.

* It's OK, and preferred, to fully allocate mission critical volumes.
* Fully Allocated to Thin Provisioned or Compressed migrations may buy time.
* Public Spectrum Control Storage Insights Demo to try this out ...

* https://sidemo.ib.ibmserviceengage.com/srm/  (need your IBMid to access)
* OR http://ibm.biz/insightsdemo

© Copyright IBM Corporation 2016 Accelerate with IBM Storage.
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