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HA
Overview
High Avalilability is...

 built, managed, and
measured

« hardware, system
software, applications,
and IT processes
designed to minimize
both planned and
unplanned downtime

P \VWorld Z00
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HA

: : Overview

business drivers for
Increasingly higher levels

of availability
& ovi ng cust omer denmand for Iness challenge:
fad, easy, and corti nuous access xible. scalable
toirf o meti on & servi ces T ’

. ly available

Busi ness [rocesses are |
dependert onITirfrastruct ure. ture that allows
No manud backups. whenthe et the demands of
Irfrastruct ure stops work ng the ‘ OMOorr g

bus ness st ops worki ng
| ncreased conpetitive pressures
QG obdi zai on of servi ces ¢

Society and businesses are
moving toward a more dynamic

business driv

P

and continuously online world
E-commer ce



Average Cost per Hour o HA
Do Wnti me Overview

Media - Pay per view
Retail - Home

Retail - Home

HP WOrlQ
August 20 — 24, 2001




HA
Overview

Hours $10K $50K $100K $500K
Availability Unavailable Outage/Hr  Outage/Hr Outage/Hr  Outage/Hr

Application ($ impact) x (hours downtime)
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. . HA
downtime can mean headlines &Y

erview

Wk 19T | M wid, Trpita
eruds Bt v fve yome pragy

8848

e

Online glitch puts E-Comm;;ée
temporarily out of business

& Ak

April 13 8:57 PM ET

I
: :___Sm? VE'.S't OI"S

A Press

MOUNTAIN VIEW, Calif. (AP) — Online auction house was forced into its longest a
embarrassing shutdown as malfunctioning software froze more than 2 million auctio
nearly 22 hours Thursday and Friday. Although the site has gone down frequently o

You Tell Me!

Online Auction House Goes Down
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Industry reports on
causes of unplanned
downtime

Application

Failure Technology

20%
40%

Operator Errors

Source: GartnerGroup, October 1999

HA
Overview

hp’s high availability
strategy
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HA
A technology components
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MC/SG
Review

Improved

customer Service Database Tier

mc/serviceguard

Wi_th -I
.

* ,,,v
Appllcatlon/ f

Tier

- - 4
« Features: | ﬁ
Multi OS - 1
One-stop GUI
Rolling upgrade
Tape sharing
16 nodes

No idle system
Online reconfiguration
Automatic Failback
Rotating standby

* Closely integrated with OS



hp mc/serviceguard:
application packages

August 20 — 24, 2001







MC/SG
Review

PRM with mc/serviceguard:
superior load balancing

80% « Dynamic allocation of
system resources
* Load balancing for
normal and post-failure

If Node 1 falls
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mc/serviceguard:
rolling upgrade

e Rolling upgrade: minimize planned downtime
 Maximize application uptime
e Cluster remains up
Backwar d compati klity:
- perding system
- MJ ServiceGuard

Har dwar e o ..thenrdl throughthe d ust er
SOt war e
upgr ades...
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mc/serviceguard
enhancements Database Tier
= XP48 support

= HA SAN support ==
*

» Cascaded Switches support
Application
= DWDM support Tier A

Mixed clusters supported (11.0 and
11i nodes)

VERITAS Volume Manager support
Max packages increased to 60
ServiceGuard Manager (GUI)

New Hardware Support
= SuperDome support

llmmmmﬂﬂﬂﬂﬂmHHii i

J‘l -l

llmmmmmﬂmﬂHHIH[M;” I

1 11
-,

Clients

» MC/ServiceGuard Linux (2h01)

HP World 2001
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MC/SG
what’s

SAN and HA new

Up to two Fibre Channel switches may be cascaded

Fabric Login with Zoning (or SecureManager XP software) is
required for LUN isolation between cluster and non-cluster
nodes

Only certain Fibre Channel Switches support Fabric Login with
Zoning

Each MC/ServiceGuard cluster must be in a separate zone

Non-clustered nodes must not be in the same zone as clustered
nodes

Now supported with a Campus Cluster using two cascaded
switches (max of 2 switches).

HP World 2001
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Fabric Login with MC/ServiceGuard
and Zoning

MC Servi ceGuard A ust er
d ust er Host d ust er Host Q her Host

H bre Channd H bre Channd
Swtch Swtch

i1
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ServiceGuard and Cascaded
Fibre Channel Switches
« Campus Cluster Example:

Heartbeat

Fibre Channel

~10km

< >

HP World 2001
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What iIsDWDM HIEHETE

what’s
 Dense Wavelength Division Multiplexing new

— Opto-electronic technology

— Can simultaneously transmit multiple separate optical
signals through a single optical fiber

— Accomplished by changing the wavelength of the
Incoming optical signals so they can all exist on a
common fiber concurrently

— Similar to TV broadcasting over a single cable where
each station broadcasts on a different frequency

e What are DWDM devices?

— The DWDM device multiplexes several of these
converted optical inputs over the same fiber optic
cable

— The destination DWDM device reverses the process. It
de-multiplexes the signals and converts them back to

their original wavelength.
HP World 2001
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Net wor k Net wor k
Swtch SV\'rltch

Node A

FC Switch FC Swtch
M M
FC Switch FC Switch
| ock
dusterloc ad wster | ack
Sarage Sorage
< Maxi rumd sance 10 klongtes >

Connections and Quster Heartbeat
Net wor k over DWDM

M

Campus Custer wth Sorage MC/SG

M

Qustea Heatbea Nt work
and Saage Gonnedti ons

Net wor k

Net wor k

Swtch

Swtch

I

I
[}
I
1
1
]
]
[}

Node D

what’'s
new

M DWDM device

Net wor k swtch 100B- T o 1o

B herng swtch The connedion

ba weenthe swtchto DWDM has
tobefibe opgic

FCswtch B ocade-2800 swtch w
firmmareveedon219 o laea

Saage Ay HPsdaragetha is
supparted by MJ SG and SAN
Thisind udes

- XPA8 XP256 XP512

- FC10, FGB0

- Sy metri x

Renote dtaredicaion
M rra Dsk/ UX

Max Dgance ba ween gtes 10km
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Mixed Clusters with 11.0 and 11

Supported

Super Donme System

. Mixed clusters where
some nodes are running
HP-UX 11.0 and some
nodes running

HP-UX 11i is supported —
requires all nodes running
the same SG revision

(e.g. 11.09)

. EXAMPLE where two
nodes in a SuperDome are
running HP-UX 11i and two
N-class nodes are running
11.0

cdl
—
5
.E\
s
Cdl
(q\]
adl | 8l
5
| °§
g

MC/SG
what’s
new

Four node ServiceCGuard d uster

Cluster
Lock/

N G ass

N G ass

_______________________________________
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: MC/SG
ServiceGuard [What,s
A.11.13 Feature: VXVM Support new

 VERITAS VxVM 3.1 was integrated and
released with HP-UX 11.11 in Dec. 2000

* VXVM integration with ServiceGuard and
ServiceGuard OPS Edition:

— ServiceGuard & SG/OPS A.11.09
— HP-UX 11i (VxXVM V.03.10.5 or later)
—PHSS 23511 patch or later

 ServiceGuard and ServiceGuard
OPS/Edition A.11.13 (AR0901) will have
full support for VxVM & CVM

HP World 2001
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MC/SG

VXVM Product Structure what'’s

new

Prod Imitial
Numll::ecf- Product Name Product Licensing
Availability
Base HP VERITAS |111 AR Free of
BTU01AA Volume Manager charge
HP VERITAS 11i AR Add-on, pay
B9116AA Volume Manager for license
HP VERITAS AR(0901 Add
B9117AA |Cluster Volume -on, pay
for license
Manager
HP VERITAS AR(O301 Add
B9118AA |Volume Manager -Oon, pay
for license

FastResync Option

HP World 2001
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MC/ServiceGuard
A.11.13 Feature: Max Packages 60

MC/SG
what'’s

new

J

Heartbeat
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serviceguard

manager

e An intuitive and easy-to-use
Javall-based GUI

* Provides a visual tool to
display HP ServiceGuard
clusters.

e Uses color-coded icons to
show status information about a
cluster, node or package

e Subsequent releases will
provide configuration and
administration capabilities
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serviceguard manager sample

0 Cieerwias l Wakage [ e §desUslbeaslent ek i U snspes s enmmgie i WY dick epm
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oracls ua st ervatbag S OHHFI GHFE

|
Modes ConSmE e far e selsri el packsne.
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Product
Dependencies

Product Support

Charge to
Customer

Technology
Base

Property Sheets
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serviceguard
manager

enhancements
(version A.01.02)

=Multi-platform
support
(Linux, HP-UX, Windows)

« Menus reorganized similar to
HP Openview

* Enhanced property sheets
«SG Status Tooltips
*More explicit map views

« Enhanced integration with HP
Openview (incl. Japanese Ver.)

Integration with HP Service
Control Manager

For more information, attend
the ServiceGuard Manager
Tutorial on Friday Aug. 24

August 20 — 24, 2001
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mc/serviceguard linux
(available 2h01)

Supported OS and Hardware

* RedHat 7.1 distribution (2.4 kernel)
* Netservers
v'LC2000r
v'LP2000r
v'LT6000r
v'LXr8500
» HBAs — Mass Storage:
v'SCSI
v'fibre channel
= Mass storage
v'SCSI: RS12
v'FC: VA 7100, XP48, XP512
v'Hub and switch support
* HBAs — Networking:
v' integrated Dual Port NIC

August 20 — 24, 2001




SG features on Linux
v'2-node SCSI & 4-node FC

F"",-"J v'Online reconfiguration for
— «Cl rn
F Y Cluster nodes

‘ =packages

v'Support up to 30 packages/30
services per package

mC/SerViceguard linux v'Package failover

_ =Node failure
(available 2h01) _
=Network failure
=Package/Service failure
v'Quorum server
v'Local network failover (bonding)

v'Heartbeat over ethernet (up to seven
heartbeat subnets)

v’ Software mirroring (linux LVM)
v'Rolling upgrade infrastructure

v'ServiceGuard Manager (GUI)
August 20 — 24, 2001




mc/serviceguard linux

(available 2h01)

ServiceGuard Manager

v"Monitoring
clusters,nodes,packages

v'Polling
v'Localizable
v'Display quorum server

v'Support linux clusters and hp-ux
clusters from same gui

Application Integration:
v'NFS Toolkit

v'"MC/ServiceGuard extension for
sap (SGeSAP)

NSSO Embedded Solution:

v'SG embedded in an Enterprise
NAS (Network-Attached Storage)
solution delivered by NSSO.

August 20 — 24, 2001
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serviceguard
ops edition

e Same protection &
functionality for
applications as MC/SG

« Additional protection for
Oracle database

e Parallel database
environment for
Increased availability
and scalability

SG/OPS
what’s
new

HP World 2001
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) SG/OPS
serviceguard what's

ops edition new

enhancements

= New Hardware Support
= SuperDome, XP48, SAN,
Cascaded Switches support
OPS 8.1.7 (11.0, 11i)
OPFS support (versions 1 & 2)
VERITAS VxVM/CVM support
9i RAC support
ATS support

Maximum packages increased
to 60

Online add/delete nodes
16 nodes support
ServiceGuard Manager (GUI)

HP World 2001
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Oracle Parallel Fall
Safe

Special High Availability
configuration of Oracle Parallel
Server with ServiceGuard OPS
Edition

HP and Oracle jointly developed

the software

Active/Standby cluster
configuration

Most applications don’t need to
be OPS aware to take
advantage of Parallel Fail Safe

SG/OPS
what’s
new

HP World 2001
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SG/OPS
Oracle Parallel Fail Safe | what's

Primary Secondary
OPFS node OPFS node
Oracle HA Packs Oracle HA Packs
Parallel Server Parallel Server
Oracle Oracle
Data Server Data Server
System
Cluster IMfana?emtent Cluster
Framework nretsinuieritiie Framework
Clustered Clustered
Systems Systems
Mirrored RAID
Storage
HP World 2001
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SG/OPS

OPFS description what's

new

 Build upon Oracle Parallel Server

 All connections to database through the primary node
* Runs in a primary/secondary configuration

« Secondary node serves as a backup

» Works with all applications designed to work with a
single instance Oracle

« Can not benefit from the scalabiltiy features of OPS,
because just one OPS instance is used

» Consists of OPS plus 5 HA packages (2 node cluster)

» Uses Net8 service registration to ensure primary/secondary
access to the database

HP World 2001
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C SG/OPS
OPFS description (cont.) what's

new

* Includes database monitoring tools that verify the database
IS functioning

» Monitoring of Oracle Backround processes

» Tool to monitor Oracle at the application level. Runs on each
node and connects to Oracle as Net8 client. It runs a user
supplied PL/SQL Procedure

» Tools collect diagnostic data to help identify the root cause
of a failure

HP World 2001
August 20 — 24, 2001



SG/OPS
what's
new

Latest News

« OPFS vi:
- 5 pack version
- 8.0.6 patch 1 supports 8.0.6
- 8.1.6 patch 4 supports both 8.1.6 and 8.1.7

« OPFS v2:
- 2 pack version
- available April‘'01
- support 8.1.7 and 9i

HP World 2001
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. _ SG/OPS
Ordering Parallel Fail Safe [what’s]

new

 Order OPFS direct from Oracle

— OPFS is a free upgrade to OPS and
Is downloadable from the Oracle
web site with a key issued by Oracle

— HP and Oracle Consulting for OPFS
IS orderable and delivered from
either company

« HP components and support ordered
from HP

» Oracle Database, OPS, and support
ordered from Oracle

HP World 2001
August 20 — 24, 2001
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disaster tolerant

solutions
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System failure,
Certain SW bugs,
Certain human error

Local
MC/SG
Cluster

o Single
cluster

o Unattended
failover

o Same data
center

Fire

Building damage

Campus
Cluster

Single cluste
Unattended
failover

Same site
Systems up to
10km apart

MetroCluster

Single cluster
Unattended
failover

Same city

HP Continuous
Access or EMC
SRDF

Data sites up to
50KM apart

Hurricane,
Power outage, Earthquake,
Tornado, Fire, Flood

Localized flooding

ContinentalCluster

0 Separate clusters

o "Push-button”
failover

o Data sites at
unlimited
distance!
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Builds on
MC/SG
capabilities

Single cluster,
multiple sites

Continuous
site-to-site data
mirroring

Based on Fibre
Channel for
speed and up
to 10 km
distance

Heartbeat

FC Switch

FC Switch

HA Disk Array

HA Disk Array

August 20 — 24, 2001
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more on metrocluster . . .
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more on metrocluster . . .
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MetroQ uster vith ESCON Dat a [%;";}
Repicaion U nks over DWDM

Ste A

N

Delivering aty- wde aut omat ed fal-over

HP 9000 Systens

HP XP o
EMC
Sy mmetri x
D sk
Arrays

ESCON DWDM
ESCON DWDM

MM

SWDM ESCON

‘@ ESCON

new

HP XP o
EMC
Sy mmet ri X
D sk

Arrays

HP World 2001
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DT Sol.

continentalclusters what's

A uster
Det ecti on

Dat a

new

Repdicaion

. Highest levels of availability and disaster
tolerance

. Reduces downtime from days to minutes
. Locate data centers at economically
and/or strategically best locations

. Transparent to applications and data

. Push-button failover across 1000s of km
. Supports numerous wide-area data

replication tools for complete data protection

. Comprehensive Support Services and

Business Recovery Services for planning,
design, and support

HP World 2001
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more on continentalclusters ...

Feat ures
Continentd Qusters enal es:

Benefits

For the argan zaion ths neans:

Fal over bet ween 2 MJ SG
dusters o sanme or dfferent 9zes
(pri mary/recovery corfi gur &i on)

Support far dl TCHI P net wor ks
(WAN LAN €c...)

Fal over naificaion

(consd e e nHl, pager, I TQ SNMP, ...

Transpar ency t o apgdi caion

H ex dlityin da a cent er corfi gur aion

Aet|T managers d era(s) detected
inpinmary duster, backup d uster, and

User has conpl éecontrd tovdida e
d saster bef areintiati ng apdi caionfdlover

S ndeindenentaion o

vdidcorfigudaion & pi nary
and backup gstes

No apgicaion change needed
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more on continentalclusters ...

Feat ures
Continentd Qusters enal es:

Benefits

For the organ zaion ths neans:

) H-drectiond fdlover

Asynchronous and synchr onous dat a
redicaion

Cascad ng Fal over
(wth EMC Sy mmetrix only)

Support fa exsing MJ SGdugtersin
pr oducti on node

) Latest enhancement s

Alows bah daacentersto be
active praeced and capald e
of handing package falover to
each d her

Fast backup d uster sat-up
and rag d apgdi cationrecovery
frompri nary d uster

Mn mzesrestatti ne d the
pri mery dte dter adsaster

Provi des cha ce bet ween perfa mance
versus da a curency

Appdicaions arecorfiguwedto

aut omati cdlyfdlover firs bet ween
nodes wthn pimary d uster

D saster praection can be added
wWthou irterrupting ex sting nisson
criticd enMronment

August 20 — 24, 2001



DT Sol.
what's

Example ContinentalClusters o

Mutual Recovery Configuration

= Custpkg packageisrunning on the Los New York
Angelescluster and can berecoverd by the Cluster
New York cluster A |

=Mmonitor package is configured on the New
York cluster and pollsthe status of the , ‘
remote cluster (L os Angeles) and generates ; monitor —Lis salestpkg
failure notifications ' I 2

Highly Available ———f )

Network

L os Angeles Joo N :
C‘Iu‘St‘e‘r ““““““““““ S ESCON Linksfor

Data Replication

Anaodel

- | » salespkg packageisrunning on the New
custpkg |l=— monitor | - York cluster and can berecoverd by theLos
—— Angeles cluster

= monitor packageis configured on the Los
| ‘ Angeles cluster and pollsthe status of the
o : remote cluster (New York) and generates
failure notifications

HP World 2001
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DT Sol.

Example ContinentalClusters what s
Mutual Recovery Configuration
= Recovery Cluster (New Y ork) detects New York
primary Cluster (for custpkg) failure, Cluster
gener ates event notification |
« I T verifiesPrimary Cluster (Los Angeles) NYnode?
failure and issues recovery command ‘
salestpkg
==

ESCON Linksfor
Data Replication

= custpkg packageisstarted on itsrecovery
cluster (New York)

HP World 2001
August 20 — 24, 2001
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perf o mance & scd allity
e 3 ng e cal net:
¢ 16, 32 64 CPUs
* 64, 128 256 GBs
e 48, 96 192 PA dds
e HP- UX 111 OS
* manage nent, secuity
and e-serv ces
sot ware

partition ng continuum
hp hyperd ex

nPartiti ons

vrtud partitions
resource manage ment

utility technd ogy & pria ng
« 1COD
e utility pria ng

dffaentiaionindl ng o aeas.

hp superdone

h gh aval alality

HA
Clusters

w/SD

N+1 CLRfans

N+1 CLR power supgdies
dud power source
OLAR CPU nemory
OLAR PA I/ Ocards
parity praected I/ Oda a
pat hs

ECC on dl CPUand

me nory pa hs

dynannc processor
redlience

dynamc nmenory redlience

bult fa thefuue
e intid rd ease PA-8600
e fUuerdeases. PA R SC &I A

64

e Multi-OS HP UX, Lnux and

W ndows

HP World 2001
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HP Partitioning Continuum for Always On

Har d Partiti ons - Mrtud Partitions Resour ce

) ) Har d Partiti ons L L L

wth mitide - wthna hard Partitions wthi n
wth nanode . )

nodes (mitige OSi nages vith partiti on an OSI mage

(dleast 1 OSi nage per H Wi sd ai on) (mitige OSi mages wth SW (resource dl ocaion by app)
isd ai on)
har d partiti on

OSi mage
wth HW
isd i on

OSi mage
wth HW
isd aion

wth HW
_isd dion



“Cluster in a Box”

A Single Cabinet HA

Clusters

Configuration W/SD

One 16 W 32Wao 64 W System

Cluster L

Lock/
AN

N\

ol
5
@l
al
5
@l &

Two node ServiceQuard Gust e

Not es:

Consdered a"Snde Systent’ HA sd uion

Up toafour node (four pertition) d uster issuppated wthna 16
Way capald e SD

Up toandaght node (e ght pertition) d uster issuppated wthna
32 Vay SD

Up toad xteen node (9 X een partition) d ute issuppated wthin
a 64 Wy SD

Q usteastha spant wo i ndependent 32 Wy cald nes ae
prefearedtod isastha ae whdly contaned wthna

64 Wy cal nd.

Q uste lock requred fa t wo partiti on corfi gurai ons

G uste lock nust be poweredi ndependertly d the cala nd.

N+1 power supdiesrequred (ind udedinbase price o SD

Dud power connectedtoindependert power drcutsrequred
Roa vd une nirrasmust be onseparae power drcuts

HP World 2001
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HA MUti Gal net Configur &l on

Two | ndependert 16- Wy, 32 Wy or 64 Wy Systens

Cluster %
Gl Lock Al s
— ©
5 S|l S
= > < E|l 8
Al B Al g s
&
g
2
|_
Gl & al gl 8
5 5| B
=
3
o]
adl & a8
. || £
o))
=
O

HA
Clusters
w/SD

Not es
e Qudealockisrequredif duseis

whdly cortd ned wth nt wo 16- Ay,
32- Vay, a 64 Wy systens (dueto
poss He 50%d use nenbershp
falue).

ServiceQuard ol y supparts d ust e
lock uptofour nodes thustwo call net
sd uionisli mtedtotwo or four node
dutes

Two cala ng corfi gurdions nust
everly d v de nodes bet weenthe
cahnds(i.e. 3and lisna alegd 4
node corfi gurai on).

a uste lock must be powered

I ndependertly o @ther cald net

N+1 power supdiesrequred

Dud power connectedtoi ndependernt
power arcutsrequred

Roa vd une narrarsmust be on
separade power drcuts

HP World 2001
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Two 4-node d usters —cod d na be one 8 node d s &!

HA Multl Cabinet

HA
Clusters

Configuration w/SD

Two | ndependert 32- Wy Systens

Gl Cluster al 2| 2
_§\ Lock 5 =

@:] § \ e @:] ;S-'? %
>

< TR Val (| i % %
Gl § Gl ;S"? .
iy

dl Cluster Al o %
5 Lock 5 o

Al E TN &£ @ F %
=

oGN] e g
Gdl § Al b E

Not es.
e Qudealockisrequredif duseis

whdly cortd ned wth nt wo 16- Ay,
32 Wy, a 64 Wy sysens (dueto
poss He 50%d use nenbershp
falue.

ServiceQuard ol y supparts d ust e
lock uptofour nodes thustwo call net
sd uionisli mtedtoatwo o four
node d s er.

Two cald ng corfigurdions nust
everly d v de nodes bet weenthe
cabnds(i.e. 3and lisna alegd 4
node corfi gurai on).

a uste lock must be powered

i ndependertly d @ther cald net

N+1 power supdiesrequred

Dua power connect edtoi ndependert
power arcutsrequred

Roa vd une narrasmust be on
Sseparade power drcuts

HP World 2001
August 20 — 24, 2001



HA Multi Cabinet
Configuration

64- Wy System(dud call net)

HA
Clusters

w/SD

64- Way System(dud cah net)

Partition 2

Gdl
Gdl
Gdl

Gdl

Partition 3

Gdl
Gl
Gdl

Gdl

Gl
Gl
Gl

Gdl

Gdl
Gl
Gdl

Gdl

Partition 1

Two node
ServiceQardd ste
(coddaoedea2a 4 o=l
node d ust &) Gl
A
@:] %
Cluster | ¢ i
Lock
@l A
a A A
@:] @:]
5
A @E A
A A
HP World 2001

August 20 — 24, 2001



16- Wy, 32 Wy o 64 Wy Systemand a her HPO000 sarvers

HA NMxed Configuraions | cueers

cl
—
5
] '§
cl
(q\|
5
ol F

Four node S&eviceGuard d ust e

N @ ass
Cluster
Lock

/Q\

w/SD

Not es;

d uste configurdion cancortdana
mxtued SDand non SD nodes.
Care nust betakento nartanan
even a geada nunbe d nodes

ou s de o the SD cabi nd.

Usi ng an even nunber d nodes wth n
and ous de o the SDrequres a
duse lock (ony atwo ar four-node
dute).

Quse lockis na suppatedfa
dutas wth geder than fou nodes
Servi ceQuar d supparts upto 16 nodes
Adutea szed geaa thanfou
nodes requres norenodesto be

ous dethe SD

Wthou aduste |ock, beware d
configurdions wherethefalued a
SDcah ng wll causetherena nng
nodesto be 50%ar | ess quarum- the
duste wll fal'!

HP World 2001
August 20 — 24, 2001



16- Wy, 32 Wy o 64 Wy Systemand a her HPO000 sarvers
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lock (max numd uster sze d four
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Summary

and
Questions

HA Overview

* market trend

 cost and causes of downtime
* hp’s ha strategy

MC/ServiceGuard Review
What’s New with HP’s HA
Clustering Solutions

*What's new in MC/ServiceGuard

What's new in ServiceGuard
OPS Edition

\What's new with Disaster
Tolerant Solutions

*HA Clusters with SuperDome
Summary
Questions

August 20 — 24, 2001




for more information...

nttp// www hp. cond go ha

August 20 — 24, 2001




A d A ks N
e

HP World 2001
August 20 — 24, 2001



