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TO REMOVE THE COMPLEXITY, WE ADD SDsS LAYER..
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N A SDS ENVIRONMENT, YOU CAN MANAGE EVERYTHNG FROM A
S lNG[LE LA\/EK BM CEE STORAGE TEAM



YOU CAN USE ANY STORAGE SYSTEMS..
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AND YOU CAN GROW VERTICALLY & HORIZONTALLY
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OR, YOU CAN ADD FLASH SYSTEMS TO INCREASE OVERALL
PERFORMANCE.
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OR, YOU CAN CREATE TOTALLY DIFFERENT ENVIRONMENTS
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YOU CAN COMPRESS DATA ON ONE BOX/VOLUME..
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WITHOUT PERFORMANCE DEGRADATION..
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OR, YOU CAN ENABLE T FOR WHOLE ENVIRONMENT
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WITHOUT ANY DOWNTIME..

BM CEE STORAGE TEAM



WITHOUT TOUCHING OR CHANGING OS OR APPLICATION LAYER..
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IEE s
We use these functionadlities ,
1o eleminate the Pollowing challenges...

|

e AVAILABILITY (HA/DR)

e GROWTH / SCALABILITY
(CAPACITY MANAGEM ‘

\®
/'a
* PERFORMANCE MANAG \’) ~

* NFRASTRUCTURE LIFECYO\-" MANAGEME

* MANAGEABILITY / EASE OF

* BACKUP
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Virtual Storage Center (VSC)
Irrplemen’raﬁon of our Software

Defined 5+orage APProach for
Block S+omge
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== SDS for Block = VSC

TRANSPARENT VOLUME ACCESS
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FOR AUTOMATED BACKUP AND MOWEMENT AMONG TIERS

STORAGE OPTIMIZATION
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TERS SDS for Block = VSC

DISCOVERY, TOPOLOGY, DEVICE
MONITORING, CAPACITY — PERFORMANCE CLOUD
MANAGEMENT, MANAGEMENT SERVICE

ALERTING ] AP

STORAGE TER TWO-THREE SITE

REPORTS ™. :- ; ' REPLICATION
| " MANAGEMENT
SAN STORAGE \ ! ;
PLANERS, ' :
POLICY BASED E o Wy /,f //,C/APAC|TY REPORT'NG[
MANAGEMENT =0 =§ (=0 =—f§ A[— a0 _=8§
SAN VOLUME CONTROLLER CLUSTER. | NAS DISCOVERY
CONFIGURATION .-
CHANGE ’ g
MANAGEMENT STORAGE TER
AND BEST : . : OFPTIMIZATION,
PRACTICES i '\\\ \‘\\ EASYTER

FILE SYSTEM, DB SCANS,

STORAGE OPTIMIZER / .
VIRTUALIZATION & ANALYTICS,

STORAGE ANAYLITCS FLASH COPY

MANAGER. FABRIC ADVANCED DATA PLACEMENT,
PERFORMANCE FUNCTIONS QOUTAS
MANAGEMENT
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Elastic S+omge

Irrplemen+a+ion of our Software
Defined S-l-omge APProach for
Fie -I-omge
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% SDsS for Fie = Elastic Storage o
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FLASH FAST SLOW TAPE
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FOR AUTOMATED BACKUP AND MOVEMENT AMOMNG TIERS

BM CEE STORAGE TEAM



EEE 25

BM Software Defined Storage (SDS)
is a single Iayer‘ con-h'olling 170
communication.......

it heeds to fulfil the Following criteria
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- HIiGH FPERFORMANCE

- HGH AVAILABILITY - FIVE NINES

- HGHEST SCALABILITY IN ONE BOX

- EVERY SOLUTICN GETS TESTED BEFORE SHPMENT
- DEDICATED RAID CFPU

- INCLUDED Z9X7 MAINTENANCE

- LICENSING MODELS

- SCALABLE ADVANCED FUNCTICONS

- MAINFEAME AT TACH

- ACTVE/ACTIVE LUN ACCESS

ATTRIBUTES OF HGH END STORAGE SUBSYSTEM
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- HiGH PERFORMANCE
- HGH AVAILABILTY { RELIABILITY, AVALABILITY & SERVICABILITY)
- SCALABILITY & FLEXIBILITY
(CAPACITY / PERFORMANCE MANAGEMENT)
- EASY TO USE & MANAGE
- ONLINE NFEASTRUCTURE LIFECYCLE MANAGEMENT
- EASY ADDING NEW FUNCTIONALITY
- SUPPORT FOR VARIOUS BACKEND
SYSTEMS & TECHNOLOGES
- SCALABLE ADVANCED FUNCTIONS
- ABILITY TO PERFORM FAST BACKUP
- ACTIVEAACTIVE LUN ACCESS
- LOW TCO / FAST ROl

WHAT ARE EXPECTATIONS FROM SOFTWARE DEFINED
STORAGE (VRTUAL STORAGE INFRASTRUCTURE)

BM CEE STORAGE TEAM



- HigH PERFORMANCE _ _ _ oo
- HigH AVAILABILTY ( RELIABILITY, AVAILABILITY & SERVICABILITY) __ _ |

- SCALABILITY & FLEXBILITY. - _ o o o _____ ;

(CAPACITY / PERFORMANCE MANAGEMENT)
- ABILITY TO PERFORM FAST BACKUP

- ACTVE/ACTIVE LUN ACCESS L L oo _ o ___ QO 5

- EASY TO USE & MANAGE
- ONLINE INFRASTRUCTURE LIFECYCLE
MANAGEMENT

- EASY ADDNG NEW FUNCTIONALITY
- SUPPORT FOR VARIOUS BACKEND
SYSTEMS & TECHNOLOGES

- LOW TCO / FAST RO

| .- HaH PERFORMANCE
| - HiGH AVALABILITY - 'FIVE NINES'
L - HGHEST SCALABILITY IN ONE BOX
- EVERY SOLUTION GETS TESTED BEFORE SHPMENT
- DEDICATED RAID CPU
- SCALABLE ADVANCED FUNCTIONS
L _- ACTIVE/ACTIVE LUN ACCESS
- INCLUDED Z4X7 MAINTENANCE
- LICENSING MODELS
- MAINFRAME ATTACH

VIRTUAL STORAGE INFRASTRUCTURE ATTRIBUTES vs.
ATTRIBUTES OF HGH END STORAGE SUBSYSTEM
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Let's now take a look how IBM
Software Defined Storage (SDs)
software stack for block s-forage
(VSC) provides reguired capabilities
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HGH PERFORMANCE
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CLASSICAL HaH END DESIGN
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VIRTUALIZATION APPROACH
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VIRTUALIZATION - I1/O PATH
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<l ms - FROM CACHE L SER A
3 ms < 5 ms - FROM ROTATING DISK (ie. SAS DISK) =l
I00-200 ps - FLASH (= T
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CACHE SAN
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A
GO-I00ps \/
S A A
IFII_llI‘Iﬁ ii i

VIRTUALIZATION - LATENCY
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_ DEVELOPMENT STARTS 1999
HISTORY: FRST PRODUCT 2003

VIRTUALIZATION - SCALABILITY
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REAR VIEW

Mgmt ports PCl ejmslon slots T50W PSUs
7 \

[_stori | [_stors | _
Csorz ]  [sors ]
V| e el = :
Ia—_?l /@@@ = @

| Gb iSCSI ports 1 \ 4 USB ports

MM For+t

Technician Fort

SVC C68 | sVC DH8
Cache Read MB/s 6,050 17,000
Cache Write MB/s 3500 7,000
Cache Read IOPs 800,000 | 1,150,000
Cache Write IOPs 300,000 | 500,000
Disk Read MB/s 5,380 14,000
Disk Write MB/s 2,800 4,000
Disk Read IOPs 365,000 | 700,000
Disk Write IOPs 115,000 | 200,000
70/30 Mixed IOPs 200,000 | 395,000

SUMMARY: DH8 is 2x IOPs and up to 3x MB/s of CG8

SVC tests use FlashSystem 840 and 820 backend storage controllers
DH8 includes all 3 PF I/0O Cards - scales linearly from 1, through 3 for bandwidth
Requires 2 cards for may IOPs - 1 card approx half, or rouighly CG8 equivalent

VIRTUALIZATION - PERFORMANCE (BlG NODE)
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HGaH AVAILABILITY
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NO SPOF PROTECTION

NODE | CACHE PROTECTION
NODE 2
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NODE 2 [ NODE 4 | NODE & | NODE 8
N
7

VIRTUALIZATION - CLUSTERING
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MANAGEMENT CLUSTER
SHARED BACKEND




CACHE MIRRORING

*
CACHE d—bcacHE
NODE | | "ok = | INopE 2| Ve
uPs uPs

BACKEND STORAGE

VIRTUALIZATION - CACHE PROTECTION
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BACKEND | BACKEND 2

@, |, 2 - QUORUM INDEX
ONE QUORUM s ACTIVE

VIRTUALIZATION - QUORUM

SPLIT BRAIN

NODE |

NODE 2

RACE FOR
QUORUM

ACTIVE

QUORUM

NCDE |

NODE 2

SURVIVING
NODE

ACTIVE
QUORUM
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SCALABILITY & FLEXBILITY
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VOLUME VOLUME VOLUME
(VDISK) (VDISK) (VDISK)
STEFFED SEQUENTIAL IMAGE MODE =
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DisK
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X % STORAGE POOL | STORAGE POOL 2

EEENEEE
988 |388

BACKEND | BACKEND Z

VIRTUALIZATION - OBJECT HERARCHY

BM CEE STORAGE TEAM




( VIRTUALIZER ‘-
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FOOL Ol FPOOL O2

VIRTUALIZATION - BACKEND SYSTEM POOLING
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EASY TO USE & MANAGE
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VIRTUALIZATION - SINGLE LAYER MANAGEMENT
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ONLINE INFRASTRUCTURE LIFECYCLE
MANAGEMENT
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VIRTUALIZATION - SOFTWARE UPGRADE
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VIRTUALIZATION - HARDWARE UPGRADE

53
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NoDE | HY

HW
NODE 2 'y

NoDE 2 W
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EASY ADDING NEW FUNCTIONALITY
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ADD NEW FUNCTIONS

NODE1

NODE2

COMPRESSION ——> SW UPGRADE

\‘ ADDING
RESOURCES
HW UPGRADPE CPU/CACHE

VIRTUALIZATION - ADDING NEW FUNCTIONS

BM CEE STORAGE TEAM



EEE 25

SUPPORT FOR VARIOUS BACKEND
SYSTEMS & TECHNOLOGIES
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C/IRTUALIZEK/
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VIRTUALIZATION - MULTIVENDOR BACKEND SUPPORT
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C I BMDs IBM IBM Hiftach EMC HF' NEC. Bul Net Fujsu TMS
553 DS3000. XV N series %ﬂlﬂzﬂ CLARION 5mr Td: r«'.s Storage Storeway ng Era!mr EamSAN
: &, Ewa, o
Ds4000  Gen 3 srorww: T %a, 5 CX4, Y& B 1500, e DX80 52, 440
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Mulivendor SuPPoH- +260 S+omge models

VIRTUALIZATION - MULTIVENDOR BACKEND SUPPORT
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SCALABLE ADVANCED FUNCTIONS
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SNAPSHOT CLONE

VIRTUALIZATION - ADVANCED FUNCTIONS - SNAPSHOTS/CLONES
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SYNC ASYNC ASYNC FOR LOW

BANDWIDTH
~ ~ ~
o ] [ ]
s s *
Py
I 4 H |2
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U g N CACHE CACHE
CACHE 2 5 CACHE CACHE 2 sy CACHE
3

5
- = = = |8 -
@
l. Write IO

. Write 10 : I Write 10
; | "
2. Write to secondary L yerge ac:knowcdge

it d
3. Write hit ac;knowlcdge % WwThe e st 4

| (non sychronously)
4. Write acknowledge 4. Write acknowledge

2. Write acknowledge

3. FlashCopy

4. Write to secondary
(non sychronously)

5. Fiash(_',opy

VIRTUALIZATION - ADVANCED FUNCTIONS - REPLICATION
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. FLASH COPY |
(MAPPING 1)
START.

STOP

ON MAPPING FLASH COPY 2
LEVEL ™
(MAPPING 2)

FLASH COPY |
STARPT/f (MAPPING )
STO !

ON GROUP
LEVEL \i FLASH COPY 2
: (MAPPING 2)

{ oy T O A LT N S QA Y U M P SR SR R T R TT |

FLASH COPY CONSISTENCY GROUP

VIRTUALIZATION - ADVANCED FUNCTIONS - FLASH COPY
CONSISTENCY GgROUPS
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./METRD / GLOBAL MRROR i\.
b r
RELATIONSHIP |
START/ { )
STOP
ON METRO / GLOBAL MRROR. 2
RELATIONSHIR € >
LEVEL (RELATIONSHIP 2)
METRO / GLOBAL MRROR. 3
i
N (RELATIONSHP 3)
METRO / GLOBAL MRROR
L < > T
(RELATIONSHIP 1)
T . METRO / GLOBAL MRROR. 2 .
< 7 bl
(RELATIONSHIP 2)
T _METRO / GLOBAL MRROR 3 TO
(RELATIONSHI 3) ’

METRO / GLOBAL MRROR I
T < 7 T
(RELATIONSHIP 1) E
=
T METRO / GLOBAL MRROR. 2 V)
¢ > n 2
(RELATIONSHP 2) §
-

METRO / GLOBAL MRROR 3 TO
€ >
(RELATIONSHP 3)

VIRTUALIZATION - ADVANCED FUNCTIONS - REPLICATION
CONSISTENCY GgROUPS
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~ V4
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stop !
ON GROUP |
LEVEL

|
METRO / GLOBAL{ MRROR. | |
Tl & a it > 1 TO
(RELATIONSHIP 1) I
1 =
g
METRO / GLOBAL MEROR. 2 [ =
Tl ; 1 1o D
N (RELATONSHP/) 7 ! )
| Q
| Q
1
Tl 1 TO
|
1

'METRO / GLOBA/ MRROR 3

Y (RELATONSHP 3) \ 7
VIRTUALIZATION - ADVANCED FUNCTIONS - REPLICATION
CONSISTENCY GgROUPS
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VIRTUALIZATION - ADVANCED FUNCTIONS - SCALABILITY
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REPLICATION

f *SYNCHRONOUS REFPLICATION
«ASYNCHRONOUS REFPLICATION

1 «ASYNCHRONOUS REFPLICATION FOR LOW BANDWITH

«FC REFPLICATION PROTOCOL
IP REPLICATION PROTOCOL

VIRTUALIZATION - ADVANCED FUNCTIONS - REPLICATION
PROTOCOLS |BM CEE STORAGE TEAM
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1C== 0| "™—H THROITLE IO
Tc— 0o[| = H MB
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VIRTUALIZATION - ADVANCED FUNCTIONS - QoS
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VOLUME

> EXTENT

EXTENT

STORAGE POOL

VIRTUALIZATION - ADVANCED FUNCTIONS - sUB VOLUME TIERING
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2 WAY 2 WAY
STORAGE FPOOL STORAGE POOL

ENTERPRISE |
ENTERPRISE |
NEARLINE |
NEARLINE |

ENTE%PKISE
NEARLINE
ENTEF?PRISE
NEARLINE

DEFAULT

/ LOW
EASY TER LOAD £— MEDUM
\Hufm

VERY _HIGH

VIRTUALIZATION - ADVANCED FUNCTIONS - sUB VOLUME TIERING
MDISK LOAD PARAMETER
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IOPS

>
TIME

VIRTUALIZATION - ADVANCED FUNCTIONS - sUe VOLUME TIERING
I—OAD DlSTKlBUTION BM CEE STORAGE TEAM



INIT1AL VOLUME
STATE WITH LOW ACTIVITY

®C

STORAGE POOL |  STORAGE POOL 2

-
& &

STORAGE FOOL |  STORAGE FPOOL 2

O®

STORAGE FOOL | STORAGE POOL 2

MOVE

FINAL
STATE

VIRTUALIZATION - ADVANCED FUNCTIONS - VOLUME LEVEL TERING
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ABILITY TO PERFORM
FAST BACKUPS
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PRODUCTION 1/0 BACKUP 1I/0 - SEQUENTIAL

T )
/0 GROUP < NODE | NODE 3 > /O GROUP
NODE 2 NODE 4
8. ...8
INCREMENTAL
FLASH COPY
SAS NL-SAS
BACKEND BACKEND

VIRTUALIZATION - ADVANCED FUNCTIONS - SNAPSHOTS/CLONES
FLASH COPY TO DEDICATED I/O0 GROUP / BACKEND
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ACTWVE/ACTIVE LUN ACCESS
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PREFERRED

i NODE | | NODE 2 |
Ve /0
zT I 1 Tz

CACHE | CACHE |

N

STORAGE POOL

VIRTUALIZATION - ACTIVE/ACTIVE 10
READ CACHE HIT
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PREFERRED
B NODE | NODE. 2
/O /0
/N /N
l 4 4
‘ CACHE—I ‘ CACHE_’
2 3 2 E;
AV 4 A4
/O /0

STORAGE FD

VIRTUALIZATION - ACTIVE/ACTIVE 10
READ CACHE MISS
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PREFERRED
NODE NODE | NCDE 2
/O I/O
g i
PREFERRED % PREFERRED a

NODE CACHE CACHE NODE CACHE CACHE

3

\ / e \ /
STORAGE POOL i STORAGE POOL

VIRTUALIZATION - ACTIVE/ACTIVE 10
WRITE (ALWAYS CACHE HIT)

BM CEE STORAGE TEAM



LOW TCO / FAST ROl
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.. this is technical Presen+a+ion
.. commercia +oPics are out of scope
+oday
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ADDITIONAL BENEFITS OF
BM's STORAGE VIRTUALIZATION
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4K
BACKEND
l/0

i{?ZK

NODE |

NODE 2

L

8X4K

" VARIABLE
" BACKEND

l/0
32K-256K

VIRTUALIZATION - I/O OPTIMIZATION
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NODE |
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IX32K



HE MR VIKTUALIZER + MR

NODE | NODE 2| VIRTUALIZER.
cl 52 MR
N yd N yd
>< NI \/cz( ) c2 | 200 meemssssssss=s
74 ~ Vd ~
NODE | NODE 2| VIRTUALIZER.
NVS [ NO CACHE % ¥
I &3 Cc2 \I/
l £ MR
_ s
. yd
@éi \L NODE 2| VIRTUALIZER
77X
cl cz | MR

VIRTUALIZATION - DUAL LAYER CACHE

BM CEE STORAGE TEAM



VM | VM | VM

READ / | READ / | READ /
WRITE | WRITE | WRITE

USUAL READ/WRITE RATIOS CACHE | CACHE | CACHE

70/30 R/W HYPERVISOR

COra0 AW R o
$ $ Ye)

VIRTUAL ENVIRONMENTS
READ/WRITE RATIOS
30/70 R/W STORAGE
WHY?

VIRTUALIZATION - CACHE IN VIRTUAL ENVIRONMENTS
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DEDUPLICATION COMPRESSION

!

\|/ 2t

- VRTUALIZER ) ¢— G g ooon

STORAGE

!
)

e DEDUPLICATION
J POST PROCESSING

VIRTUALIZATION - COMPRESSION & DEDUPLICATION
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COMPRESSION - ONLINE

1
8 s

VIRTUALIZATION - COMPRESSION
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COMPRESSION BENEFIT

N
L ooz |
100 /O 200 1/0

TN
VRTUALIZER > 507%
L 50 1/0
%
BE ~ 100 /0

VIRTUALIZATION - COMPRESSION BENEFIT
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NODE | / \

SAN

20 ~ 300KM

VIRTUALIZATION - STRETCHED CLUSTER
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NODE 2




NODE | z N \ NODE 2 /

SAN

20 ~ 300KM

| /

VIRTUALIZATION - STRETCHED CLUSTER
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HA

SERVEKR | l 8 SERVER 2 l

WITCH

o RS SR B S e e T e o o e g, R S

IOGROUPO |

I0GROUP! SWITCH

STORAGE POOL |
SITE |

STORAGE POOL Z
SITE 2

VIRTUALIZATION - STRETCHED CLUSTER DETAILS
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== s

MetroMirror - Mirror between

/\ » /_\ Clusters

L]
|

=1 =7 =1 =3 :>Hr:=1'=? =1 =3
e =T = =1 =3 =1 =
e 17 N

StretchCluster - Mirror in
Cluster

VIRTUALIZATION - SYNC REPLICATION vs. STRETCHED CLUSTER
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/_\ » /\ Clusters

MM License Needed

MetroMirror - Mirror between

Host Cluster Needed

=1 =] =1 =3 :>HP——11’=’_-I H"*:'I“:_i ’ i
= d =3 B d = [=— = No automatic Failover
R T R DownTime needed for Faiover

Iﬁ &

StretchCluster - Mirror in
Cluster
Single Host data can be
mirrored
No additional license needed
Automatic Failover
No DownTime for Faiover
Both of the Sites/ 5+orages
con be used

VIRTUALIZATION - SYNC REPLICATION vs. STRETCHED CLUSTER

=T =T

=43 =] [T =3
S S
B B
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3-Site Disaster Recover
Single Host data can be mirrored
No “additional license needed
Automatic Failover
No DownTime for Faiover
Both of the Sites/ S+orages con be used
Protects agains+ site failures

Wb /7 WW

i= 1 *3 {c= 49 *=3

(=31 _—7 (=14 _—3

N
=

VIRTUALIZATION - STRETCHED CLUSTER + gM/MM

3 - SITE DISASTER RECOVERY
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PREFERRED KREAD

NODE |

NODE 2

PREFERRED READ

5

COPY |

STORAGE POOL | STORAGE POCL 2

VIRTUALIZATION - PREFERRED READ
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BULDING HE FROM MR/LE

SCALE CPU

VIRTUALIZER - e FUNCTIONS

Cl CZ LE/MR

VIRTUALIZATION - HagH END FROM MR
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SOFTWARE DEFINED STORAGE + MR/LE

&

NODE 2| Y 99.999%

N9 L 9995 %

DOWNTIME 5
5261255 MIN 999969997

VIRTUALIZATION - HagH END FROM MR
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FE
HA
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BE

ARRAY I I ARRAY

EXRE

99.999%

DPOWNTIME
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v
8 MMM\
NODE | NODE 3
PREFERRED NODE /
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One of the most irrpor+an+ Par+ of
SDS is,

MonHor‘ing and Analy+ics
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MONITORING CAN BE A NI&HTMAKE IN A Bl& AND

HETEROGENOUS ENVIRONMENTS
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BUT IN AN SDS ENVIRONMENT .
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YOU JUST MONITOR THE SDS LAYER..
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A

SO, YOU CAN COLLECT DATA FROM ALL VENDOR'S
SYSTEMS, ANALYZE AND MOVE BASED ON RULES
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SAN VOLUME CONTROLLEKR
TRANSFORMS EVERYTHING IN THE
SOFTWARE-DEFINED-STORAGE
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SAN VOLUME CONTROLLER TRANSFORMS
EVERYTHING IN THE SOFTWARE-DEFINED-STORAGE
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IBM SYSTEMS FOR
BACKEND STORAGE
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IBM DS58870

Your IT infrastructhure matters.
See how the newest IEM
DS8870 com help your
business meet the resiliency
cmnd security challenges of @ 51,046,454 /20mins
vour criical enterprise data

Threcdts that impact reputation and brand value experienced owver the past 24 months
&5E6%

IT patem feilura
57%

Hurman error

46%

Cyber ascunty breach
Drata kees from failed
beckupreetore
Netralormapmese I 23%

Third-party aecuiity bsech I 1 9

9%

minates of down: or 442.3 $53,210 Average cost per mimate of disruption'

Average
idle time per disruptions* $38,065
$32 229
111.3
197

Miror Sukestardial Sukbestartisl

IEM DS8&70 enterprise storage offers:

Extreme resiiarcy . - * Desp integmetion
end high avaiakilty ﬁ Sovemment-grade eacurity ﬂ Flash-optimized performence with IEM g8

Keep Iinformation cwallable

DGBAT0 can provide an eweraga @ _ DSBETOCGlobal Mirmor can Deasm can efficiantly
of 90 2030% evailabiity when reduce data kes for urplenned = production sites
configured with Metro Mimor cutages to e ittle ss 3 s=conds ‘ in EfulS-ann DEa000

and HyperSwep for neer-continuoue uptime solution with just 5 clicks

Eeep informction secure
DE8870 com healp

cddiress stringrsnt :muxi id:m m::rg,:'tgwi-ﬂ-. -:-. .: fBGuIle' pm-gzde - f‘%ﬁ araga en m*:'h‘
government omnd P e no perfommances 112-kit encryption S —— systam in eeconds,
industry security MMTEASIERE . egradetion = Sy notdaye or hours
TeUirarnerits

Seources: The socromics of IT risk and rsputationWhat business comtinity and ibm.com/systems/storage/disk/ds8000

IT ssourity realy mean bo your organization, IBM Global Study,
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UP o 99,99997
availabi ||+y

Low |a+ency

ngheer secur|+y,
Protection



IBM. XIV. Storage System Gen3

Lower momagement cost | Lower softwome cost | Lower energy cost

- § 26% g 25%

owmr usabla lower erargy oost
I'D':-' i g u TEL 415 co 2T e & b TH ks 418 o
Turbo-Charged Self-tuning, Revolutionary

Disk Rebuilds Always Optimized | Flash Performomnce

- - =
4TB-© {RH L 4.5x

in under 1 hour! sl e @ +10% cost!

Application-optimized storage
| Frimnsad 107 Cnalyies
() %S 94% less time to
- "  process loan scoring
Lower SAP TCD

$58% | 120K m==rmse

) TGO for SAP i 120,000 mailboxaes
s o | @BExchange |
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£ BM XV - the working horse - ¥

SelF‘Tuning
Ease of Use

Fastest Raid rebuid



== |BM Storwize - the ' Pony horse @#%
IBM Storwize Family

Efficient, easy, dependable data virtualization for software defined environments

Clients are spending too much money and time moanaging where their data is stored

They purchaze 24% monm storage every year', but
uza less than 50% of the capacity they aleady have”

« Uses SVC SW stack
IBM Storwize Family can help . . . . .
- Built in Virtuadlization
* SimpliFied Management
. Non-disruptive migrations .

S e Non-disruptive Migrations
* as data Is migrated
DATA VIRTUALIZATION

simplifies management

and optimizes utilization e

oplimization capabilities
transform economics of storage

3 Fein man Y a7 () 30%

£ capeacity on flash rstorage

I!TI:Irt reduction

ibm.com/storwize
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data centre

yga Extreme Performance pumm\ e

v Cut 10 Wait Time

/.

3X

IOPS

increase

Latency
Under

100
Microseconds

/

pa Macro Efficiency

) No application
Or architecture
* Changes

Reduce floor space,

&* power & cooling

N\

Benefits &
economics outweigh

disk

~

[BM Flash - a ‘must’ in every |Y.

Servers, Applications and
Databases are FASTER!

Highest
Reliability levels

Purposed-built,
Enterprise Architecture /

\

« Micro La+ency

« Tier O S+orage

y “IBM #1 in Flash”
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EEx BM Tapes
IBM Linear Tape File System

Changing the game
SZB i Rapid data growth is Lower your
of estimated dr'wir"lgl up Storage totcd ccst of
digitcd content capacity requirements. omrgup
by 2015° for storing
Is your need to store and crchiving

datta by over

and manage data %
: O/ !
becoming more costly % 50 /o

and difficult?

Use LTFS and tape for a lower cost, edsy-to-manage, high capacity storage tier

11,000x Easy
more reliable’ to use

P ries of datn
mowved before srmor Drag and drop files

Taps: 1110223
nﬁlk: 111

0 80%
o
o
idle power lower cost®
Wt d while idls: § Ef] [
Tapes: EI:';;.2 4TH :Ilt (i) ph:'lb'.'i::-f: "ljﬁ'ﬁ"
SATA 3TE at .66V Dimk: $0.10

Heuraes ibm.com/storage/tape/ltfs

1. Inbsrral 1BM 3 waar TOD comparison of 3PE EM enbaroiiss taps oonfiquration soairst
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Ea

. Tape as S+orage Tier
- Lowest TCO
. Long Shelf Life BOys



And at the end..
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‘Proven technolo
55000 sSVC installations

'BM was fFirst in indus+ry with S+omge Virtualization
SVC since 2003 (developmenJr started in 1999)

'DC ranked IBM No##l in SDS
Multivendor SUPPOH' +260 S+omge models
Al functions in a single SW stack

‘BM help you +o achieve opﬁmized cloud enabled 9+orage
iNnfrastructure
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THANK YOU !

Discussion
Questions



