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folders and files on your hard drive

virtualization example

folders and files are virtual representation of

data blocks
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st orage Mrtudizaion

atransla o
physica Vi ew HILED 25 € | og cal view
trand & or
dat a H ocks s fil es
fil e system
LUNs
d sks — storage cortrdl er
st arage pod
arrays soft wer e
e aedainglog cd viewfromphys cd
* N a new concept
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defining storage virtualization

Storage Networking Industry (SNIA):

The act of abstracting, hiding, or isolating the internal function of a
storage (sub) system or service from applications, computer
servers or general network resources for the purpose of enabling
application and network independent management of storage or
data.
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Starage urtudizetion is storage virtudizationis na:

alogcd vew d phys cd
resources a newconcept, dthough some

| nd ement &ions ae

alogcd vewd aherlogcd
resources a 9 nd e ddfi ned t echnd ogy

a nethodfa creaing a
common pool d gorage from
dfferent dsks o arays

defi ned the sane way by dl
vendors

a way toreduce compl exityfa d ways i ng ement ed the sane

the end user, s npifying way, even when dfferent
starage nma ntenance activiti es vendors use the same terns

an enad e d addtiond sorage
seru ces such as regicaion
and nngraion
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why Mrtudizaion?

wat er exampl e

capaaty capadty
e househddregurenens e gzed reservar
o ablityto use mor €less wet er e nunber d reservars
as needed
avalakility avalahlity
* nd ghborhood p pe

e theeonthetund aknob constructi on

e nunmber d water pumps
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why Mrtudizaion?

vrtualizaion enald es 2 aagetobecome norelike a uility

st orage users care they don't care about:
capadty capaaty

« apgicaionrequrements e dskgze

o ahlityto use mor e space e nunber o dsksin array
avalahlity avalallity

« falueresgance « meanti ne between fal ues
e recoveryti ne ( MTBF)

e pa hredundancy
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starage vrtudizaion — whoisit for ?

o starage net works withl ow
st arage uilizationrat es

e apdicationswth
unpred dade starage
| T adm nistrat ars spend ngtoo de mands

muchti ne on dsk managenment het er ogeneous environnents

e CxOswthimpl odng! Tbudgets tha need data redication
> |
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What aethar chdlenges?

dat a

technd ogy

and vd ue

77

management

S!éource: Michael Peterson
In-Fusion
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bus ness i ncreas ngly de mands
mor e dat a

— demands better access

— grea e resource sharing

— h gher perfamance

— less apdicaion downti ne

bus ness redityrequres greda er
effiaend es

— capadty uilization

— 1 nproved nmanage nert
storage virtudizaion hdps

cl ose the management gap
— starage Mrtudization
« advanced s arage services
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Q ea & Hfiaendes with S aage Mrtudizaion

— Increased utili zati on of & orage asset's
 Poding o assets di mnaes stranded capadty

— Reduced Hi mnat ed apdicai on downtime
resutingfromstorage nda nt enance actities

e Sorage admn graors qucky perfa mgsaage
mal nt enance activities wthout dsrupti ng bus ness
appi cati ons

— Advanced st arage servces enal ed acr oss
het erogeneous conponens

 Datarefdicaion and daam graion services are
perfamed across and bet ween urlike st orage devices
frommultide vendors
— Consdidaed domai nfa centrdized
manage nent

 Manage nent functi ons can be perfa nmed acrossthe
het er ogeneous s arage pod e |
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Benefits of Mrtudizat on

S orage Services

Consolida ed Dat a Dat a
Do nei n Repli cati on and M graion
Snapsha
Capacity Uilizati on and Apgicaion Aval allity
| nprove nents

d sk aray
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how It wor ks

H ock-
levd 1/O

mapp ng
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virtualization solutions span many levels of IT

heterogeneous
servers

virtualization

appliance — remote
(business continuity)

remote

IP, FC,

host based

Single host/ cluster
connected to many arrays

array based

SAN s with many,
heterogeneous hosts
connected to a single
storage device

rtualization appliance—local
(centralized management)

heterogeneous
storage

network based

Many hosts connected
to many arrays
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server-based vrtudizaion

vrtudizati on
irntdligence

Aray 2
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server-based vrtudizaion

vrtudizati on
irntdligence

1TB
c
st or age

server

server sees 1TB o staage as onelog cal unt of vdune
through server-based sdtwar e |
=
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array- based vrtudizaion

virtudizati on
irtdligence

1]

'—F

g

array aut omati caly stri pes dat a across d sks and tunes far
better pefor rance and dim nate ha spas
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network-based virtualization

vrtudizati on ——g aray 1
irntdligence 200GB
oe i I |

\

I o 2

e ! mgﬁaudamauahﬁa 200GB
N p
; Stdage l &= array 3
. network - 200GB
server : . L
QU
2 | array 4

200GB

\ virtudizaion
appliance array 5
200GB
server
HP WORID!ZOOZ
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network-based virtualization

vrtudization
irtdligence

1TB
c
st or age

appliance

server can see a 1TB LUN v a net wor k-vrtudi zati on apgiance

-
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vd ue d Mrtudi zatl on
St orage
consadidation

tradtiond dstribued starage

e dfficdt &expens veto manage
e 30-50% utilizati on

Increase starage uilizati on
by creati ng vrtud dsks

bri ng arr ays from dffer ent
vendorsinto one
manageald e st aage pod

lenghen usef U life d dder
st arage by spann ng
LUN s across arrays
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vt uali zaion sol uions i nprove capaaty utlizaion

f
het er ogeneous

servers

virtudi zati on

appliance —renote
(bus ness corti nuty)

% renote
SAN

remote repi cai on S ———
IP, FG ATM

host based array based

effiaent storage
utilizetion o capadty
atached to asng e host
or duster

Opti nzed st arage
uili zation o capadty
atached to mitid e
het er ogeneous host s

B
I‘ virtudi zaion apgi ance —-+ocd
(centrdized management)

het er ogeneous
storage

net wor k based
Seanhess SAN w de
st arage capadty
management
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virtudizati on sd uions reduce apgdicaion downti ne
resuting from starage nd rtenance activties

het erogeneous |- r' I‘ virtudi zaion apgi ance —-+ocd
S O (certrdized management)

virtudi zati on het & OAENEOUS
appliance —renote = = g
(bus ness corti nuty) ey storage

| rentte ) renpte reficai on n —
SAN
IP FC ATM

host based array based net work based
Non d sruptive capacity growh
Hexi de dlocaion and redl ocati on of capacity

| ncreased admni strat or effidency
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vadue of virtudi zati on
business conti nuity

filre channd mrraing

renote | Pmrroringfor DR

space- gfia ent snapsha s

snapd ones
redundant/d uster

/
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data loss

human era

soft ware

[r ogr am
14% e f uncti on

3% 9gte dsastea

44 %

hardware o system
mal f uncti on

source Qirack adata avalahlity servi ce provder
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data loss

human erra

snapshaot e apy i ows
testi ng of soft ware

bef ore producti on

snapshot cop es
of data pratect

aga nst hunman
error or recover \ sot ware
fromattacks rog am
: d f uncti on
3% dte dsaste

44 %

hardware o system
mal f uncti on

source Qirack, adata avalahlity servi ce provder

o)
W RLD2002
onference & Expo -




data loss

of data pratect

aga nst hunman
error or recover \ sotware
fromattacks 7% 14 % rogram
conput nd functi on

M us

mrrori ng o

snapshot human errar
| ocd copy dl ows
. _ testi ng of soft\(\are
snapshot cop es bef or e producti on

3% 9gte dsastea

RA D dustering,
andlocd/renote /
mrroring protect

aga nst hardwar e
falue or
mal f unction

hardware ar system
mal f uncti on

renot e replicati on
or offgte achving
isthe ony

pr ot ecti on aga nst
adsteo naturd

d sast er
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vrtuali zaion enald es advanced st arage serv ces

=y
het erogeneous |- |"I‘ virtudization apdi ance —ocd

servers =I _ - (certrdized management)

virtudi zati on

appliance —renote het er ogeneous
(bus ness corti nuty) storage

| rentte ) renote reficai on n —
SAN
IP FGC ATM

host based array based net wor k based

Space efidern Dat a r epli cati on for Dat a r epli cati on
snapshots far fast busi ness conti niity (snapshats and mirraori ng)
backup and daa and daa mgaionfa
recovery het er ogeneous

environments

Pl
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vd ue d vrtudizaion
Reduced Repicaion Costs

dl cop es of daa shou d « perfamance, scd ahlity ,and

NOT be trea ed equd ! aval aalityrequrements are
' dfferent fa each copy

cost per MBfa copies

shod d refl e copy
requrenments, na production
requrenents

many customers pay fa h gh
cost cop es ony because

they aelockedino aeaing
cop’ es onthe same dafam

=
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vd ue o vrtudizaion

cop es M atradtional honogeneous nethod

2TB
devd opnent
' copy

2TB
data nmn ng
copy

21B

g data process ng
' copy
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network-based heterogeneous virtualization

redi cati on aray 1
It dligence 200GB

virtudizaion
appli ance
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pr oducti on
data

sSave over

wth
het er ogeneous

heter ogeneous Mrtudizaion

2TB

devd opnent
copy

2TB
dat a process ng
copy

2TB

backup
copy

$ 560 t housand
for 10 TB
het er ogeneous stor age

$ 125 thousand

for
virtudi zati on appli ance




vd ue o vrtudi zati on
| ower storage management costs

qu ckly dlocat e poded
staragetohosts from
certrd consd e

ontheflyarraytunngto
di mnat e ha spats

onine LUN expansion

auomatic RADI evd
m rati on
HPVG(;RLD
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a consdidat ed domainfa certrdized nanagement

=y
het erogeneous |- |"I‘ virtudization apdi ance —ocd

servers =I _ - (certrdized management)

virtudi zati on

appliance —renote het er ogeneous
(busi ness corti nuty) I storage

| - i
{ rendte ) renpterepicai MI I

on

SAN :
IP, FG ATM

host based array based net wor k based

manage nent functions are perfa ned on a Snd epod d capadty
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vd ue d Mrtudizaion
st orage Mvrtudi zati on addresses your g aage chdl enges

exd od ve s arage dynamcdly add capadty
grow h wthou downti ne

starage growt Y all ocati on tasks

Ll takelessti neto acconplish

starage management manage saage pods centrdly
conpl exity fromsample GU

extend usef U life d arays by
manage technd ogy lifecyd e add ng starageintdligence v a
hosts o net work apdi ance

keep budg ness runn ng whil e make cop es d data v a server,
envronment evd ves net work, a aray Jrtudizati on

lower management costs and
h gher sorage uilizationraes
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