| nhovative st orage
ma nageme nt

warren smth
net work st arage sd uti ons

hew &t-packar d company ™
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agenda

e hgsvwaon &sraegy
e |rtroducti on

— storage nmanagenent chdlenges
— the goodness d networked starage —it's about the dunhi ng

e storage nanage nent .r.e-defi ned
— managenent irteg ation
— manage nent het erogenaty - the open SAN
— manage ment cooperati on and urificdion
— managemnent 9 ngificaionwth vrtudi zati on
— enahl ed net wor ked st arage

-
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hp storage bdiefs

our MS on our sraegy

- sarageis autility service streamiine oper &i ons,
tothe ent erprise accd erd etime-t o-mar ket,

| ever age your i rf armati on

* the enterprise 2 arage uility
ddiverstheright i rfor nmetion
to anyone, anyti me, anywhere

- focus on negwork staage
sd ui ons

|everage our allitytoirntegrae
wth servers and ahersfor
conpl eteirfrastructure

sd uions |
-
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hp OpenM ew staage sdftware

M si on
» devd op i nnovative, i ntegrated

st orage manage nment software
products

* enabl e d ways-on storage utility
to beredized

o deliver neasur abl e busi ness
va ue eli mnating compl exity

e m ni Mzeti me-to depl oy ment

 reduce TCOenabling superi or
servicelevdsfor data

aval ability, access and
preservati on

HP fo(’)RLD’2002
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data growt h brings chalenges

 busnessinadeasndydemands nore data

 greata rdiance on data de nands better
access
— greder resour ce sharing nereasing Data Volume
— hi gher pefor mance e o
— less apdicati on downtime

 busness redity aives / t
or eater effid end es )Q";
— capaaty utilizaion

— 1 nproved manage ment
Y
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neeting chdlenges brings
chdlenges

manage nent softwar e for : addr esses :
backup/recovery dat a prot ecti on
- centralize oper &i ons - g¢andard zes process

- d sk based cop estotape
- daaredicaion

- reduces backup wndows
- reduces dowrti ne posd hlity

capacity uilizati on

st or age resour ce manageme nt ST L
- 9 ndifies provd onng

- centralize configur aion nut

- ¢reami nes faut i dertifi cati on/ -1 nproves daa avalahlity
remed aion
virtudizati on data nohbility /opti nnzed perfor mance

how can use d thesetods and a hers be coord na 693
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therae d gowhisrd entless

~
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st orage management chalenges

* mManage more s orage fa more servers
— wWth same o fewer peod e and funds ——

e praect/restore dat aless olxkrus vdy
— smeler backup w ndow faster restare ti
— continuous uptime (bus ness corti nuty)

9 nplifythe management environment
e inegraemultigd e management functi ons

e preserveinvest nent by conmd ned use o
net erogeneous storage dev ces

 be preparedto scd e entire adivty dramaticdly

HP V% ID‘!
I |1 WORLD 2002
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SAN scd ad e, flexd e, versdile
foundation

o avalahllty HP- UX UN X OpenV W ndows
— tofdl redundancy "
o perfor nance
— to GB'secthroughput
— to millions o | @sec _
* capadaty =
— GBtoPB |
. o
e connectivty =
— hundreds d ports

 dsance l
— met ersto hundreds o B

klonmetes

Net W\ar e

11

L nux

O sk Systens ~_Tape Libraries

I wqu 2002



vadue o network st orage grows

gusiness

Multilevel
Data
Protection
B
SAN =
Disk arrays ! L\!/
Tape libraries Management
Applications

~ nml
il
n

... byitsextens on d unfied management - j
HE WORLD 2002
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why the dsconti nuousjump in
networ ked g orage productivity?

dater dl —it'sjust dfferent g unting
isrtit?

| &’ s cond der the nationtha
wth net worked starage ...

i W '“""i"*"'" T It's dl about ba ng ad eto nanage

l.,gﬂmmnm oogl alda d thngs & the sane ti ne
! mnn.m! m lmq,'}t‘" ugnrm m

Conference & Expo
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network-based manageme nt

 broadens reach d $aage managementtodl

net wor ked storage and servers

o 9 nplifies dedoy ment of sorage

management
and mai ntenance tasks

 inegraes and centrdizes

storage management and
automation SerM ces o oion S atorm

* reduces starage ﬁ i

management Costs




manageme nt int egr ati on

Inegaedstaage managenenttodlowyouta

e measure nonta andtrould eshoat across dl the denents o
your i nfrastruct ur €
- net wor k
- system
- apdication
- darage devices

e Vewstaus andrespond diredlyto eventsfa:
- fadt response
- perfor mance assurance
- serMcelevd managenent

I — |1 ORLD 2002




st orage nanage ment portfdio

appicaion perfa mance & storage
management resource ngm management

dat a
net work s arage manage ment manage nment

Starage area nanage ment

= &

; c:! * /i ySIR
aut o et ed

dscovery, assgnnent pefa mance capadty service data dat a

topd ogy, and access andyss, andyss, levd s redicaion praecdion
even g contrd threshdds &  contrd, met exi ng, farenote and
darns reporti ng daning  charge back m rrai ng an?na

vt I
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common management @ atfam
appication

Devi ce and usage
| Monitaing and
admn graion

. Device dscovery,
SAN Vi sudizdion

Perf or mance Management

: =t S arage Rovidonng
e E—

£ = Data Managenmert
e o) (Snapshas, d obd replicaion)

HP V%R‘IBZOOZ
‘ Conference & Expo -
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examd e. QpenMew 3orage
Area Ma nager

e consdidaed
manage ment
— appicati on
confi gur &i on and
| nst dlati on
4 npifiedaccess

— centrdizedlaunch,
access pan fa dl
S M apgicati ons

File “iew Tools Help

{L;{ DEFAULT_DOMAIN - hp Open¥iew storage area manager

[y Hosts

_.f;l Interconnect Devices
(=) Storage Devices

() NAS Devices

=] Groups

&2 LUN Allocation
Accounting

(=] Directories

[f Users

(= Volumes

b | & S| ) ]
El& CErauLT N .
) Btorage Newnrks M Storage Domain: DEFAULT_DOMAIN

Heme | List| capacity] LUN allocation| Perfarmance | Accounting

A

invent

hp OpenView

storage area manager

storage optimizer

- hosts performance

- storage device performance
- interconnect performance

storage builder

- storage availabili
= host storage uf
- storage reports

storage node manager

= storage network map
- discovery ove W
= storage domain summary

storage allocater
- storage domain summary

=3 host-lun allocation
- host groups

storage accountant

- accounting summary

= customers
- service levels

o8]

Storage Events & Showall " Use filter ICntlcaI anly -I Edit Filters...

Displayed Events: 1050 Total Ewents: 1050 Delete.. |

Severity Ocourred Source Message
ﬁ Minor Wuly 23,2001 12:19:05 PM PDT paonyita.rose.hp.com 15.3.106.231; status changed from UNRE:[
I Minor July 26, 2001 11:08:06 AM POT E= ky2800-2. rose.hp.com

15.3.106.54. status changed from GOOD =

™ Minar
4

July 25, 2001 1:09:06 PM POT

=P kv2800-2 rose.hp.com

15.3.106.54: status changed fram GOCEl_'I

»

=

]

/

HP WORLD

2002

‘ Conference & Expo



examd e. SAMS Node Manager

« SANtopd ogy discovery and vsudizaion

— tree-m ew and topd ogy map df devl ces and
li ks

. con‘lguatlon nmanage ment

e drill-down for
dev ceirfamati on

oL
T 2 =
. e
o e Leapd = i S ina Ll 1! faa bem mavd b - £2
e access device e — . e
4 8 7 [TCoawy sidgTy
I'T\J?i‘!‘ \ e L
FHEN Sy -

corfi gur &ion uilities
)
Y 1 ¥




exanmd e. devce manageme it

device managers arelaunched from
SAN vsudi zati on management irnteaface TS s et e et B

Tape Library

E gl A
- =, ‘L‘_ﬁj‘i L1 '::' _‘2-"{%
B i

Tape Cantrolier 3 Swich 4 ST e o e it
| - i m_. = : .
- M %"ﬂ‘ " —

| S Hubs 2

A T

Array conbraller 1 Array oondrolier 2 ". b = :: ':: m-[-_u_
Tape Contrdl e 3 .
Henment Manager e L e

S arage System Elenent Manager
~
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management heterogenety:
the open SAN

 what's needed s

— greate starage het erogendty: g
Inthe SAN

— unifying management
* how we get there

— greate vendor cooper &ion
— standar ds dfort




open SANIntiaives

« SN A Supported Sd uions Forum
— Open SAN Supported Sol ui ons

e SN A Technd ogy Cente
« AH exchanges amongst vendors

e device-independent SAN manageme nt
— B uefin

G



open SANIntiaives

SN A Supported Sd uti ons SN A Technd ogy
Forum Center

buld ng open san supported sd ui ons
through muti-vendor cooper aion

» gdfed by SN A personnd

» ded catedtoint eroperallity activiti es

anmong SN A nenbers
Cooperative
Support

Agr eement s ~ ,

I |, WORLD 2002 S




SNI ASSF supported sol uions

W ndows
= Backup == \Veritas Tivdi E—=
| Ser ver " o Legao |
SANwor ks - = 4 -
%ﬁl\ﬁ P W G R~ <Y A
= Il HDS "
I Comrmng.-.% - Data Zone
, Hp Backup BM
EMC ©  Data Zone WData Zone @ pata Zone
Dat a ) -

" Zone ‘ !

S arageWor ks ATL, STK aIBM Enterprise Sarage

Sy mmetrix Tape Server )
-
HP WOERfID ZQEOZ



ma nageme nt cooper ati on

So me storage vendors have eff ected exchanges d
thar respective API'slead ngtoa promse d aoss
d afor mmanagement capahlities.

exanmd es.

OpenM ew S arage Area Manager

Cesigned to promot e har dware
| it eroper allity wth OpenM ew SAM

S orage Wor ks Ent erpri se Sd uions Devel oper’'s R ogram

Desi gnedtofadlitaeindustry partners effatstoinegraethe
fedaues d SaageWorksirntothar products, and ddiver an
extensive partfdioof hglyirnegraed sd uionstalaed spedficdly
to Sarage Works o .
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ma nageme nt un fication

e common nanhagemen intafaces will
enal e satwar e | nteroperahlity

 exampl e B udin
—Intid devd opment by 17 conpany
consorti um
—cortinu ng devd opnment throughthe SN A

—bulds on SN A Common Irfor mation
Modd (AN



d uefin overv ew

 provdes framework fa linkng management
agents wthdevces
e cond &e, cond gent endto-end spedficai on

— Aut omat ed d scovery, | ocki ng security
— Aut omat ed configur ati on manage nent
— Far mor e powerfd than SNMP

Wil enald e multi-vendor management
It eroperallity

/
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H uefin agentslink dev ces
wthmanage nment
appicaions

e & Expo

)
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management 9 nplificaion

unfied capacity manage ment

d ock pod fil e pod

d sk aray d sk aray




howto si npify?

e wthwurtudizaion
— unfies gaageinoa common pod
— LUN manage nent based on applicaion atr but es

e |inproves capadty uilizati on
— vastly reduces sranded capadty
* i nproves appication aval ability l '

— dynamcdaa novement wth npod
e | nproves perfamance - ~
— load bd ance across dl dsksinpod ll
-

i llii"ﬂ

— dynamic pod and LUN expans on

— J

/
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the dti nat e nanage ment
s mp lification

Server Soft ware Mrtudized Aray SAN Apdiance
—
contrdler i ndependent server independent storage and server
exanp e Mrtud Redicaar exanp e Enterprise \irtud Array | ndependedrt

exanp & SANink Apfdiance

-
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snp lification wth virtudi zation

e Mvrtudizationerases physcd boundaries
— RA Dset transpar ency
— st arage syst e mtranspar ency

 hgher uilizaionwth starage poding
o greate defd oynent fl ex ality
« fewer enitiesto nanage

e greate management
aut omation




smp lifyng d sk manageme nt

« management by appicai on-rdevant
atribu es
— capadty
— server M shality
— dat aavalallity
— RA D paedionlevd
— perfor mance char acteri gics
— storage pod herachylocation

o atribues are spedfied when a vrtud diskis

cr eat ed
Y
I (¥ WORLD 2002



snapsha s nprove avalallity
examd e: hp Versa3or Vsnap

o uvrtually capadty-free snapshas d vrtud d sks

e take a Vsnapinseconds A TS

 Vsnaptakes dmost no
physcd capadty

e Vsnapis disk-based backup
— di mnat es backup w ndow

« mount Vsnapinseconds for
d sk-based recovery

e mount Vsnap and copy totape
anytime for archive

- &

T BN e e

-

I | WORLD 2002



reduce downtime

di mnated wth drasticdlyreduced wth
vrtuali zaion snapsha, d one

causes o _—

apdicaion

downtl ne
10%

starage backup recovery

recorfigur i on
Y
HP WORLD 2002-
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enal ed by networked staage

the management enhancenents discussed ae
thwarted or mn mzed

wthou neworked storage

management irnegraion na posd ble
manage nent heterogendty na possble
management cooperéati on i mted uility
manage ment unficaion na posg ble

P V%R‘IBZOOZ
‘ .Eunference & Expo -




cond usi ons

 net worked storage df ers excdlent opportuntiesfa i nprovng
starage nanagenent dfidendaes

e starage nmanagenent canberedefinedta
-inegrae mitidemanagenent task reporting, aus and contrd
- be dfedive fa heterogeneous envronnents

- benefit from vendor cooper &ion a common manage nent
it erfaces

- apdy vrntudizaiontoaggregae saageinovrtud pods

e industry &fatslike SSF and B uefi n corti nue toi nprove SAN
| it eroper allity and uility

e nthefuue-

daage management wil be s npified 9 gnficantly wth ongg ng
devd opment of interoperad e manage ment apgicaions ang%
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