IBM Power Systems ™
IBM Systems & Technology Group

Hoe bereilk je de hoogst mogelijke
beschikbaarheid met POWER
systemen en AlX.

Van single point of Failure naar redundancy, naar Hig  h
Avalilability en Disaster recovery

tonny_bastiaans@nl.ibm.com
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Server with single point of failure (hardware)
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Standard server with redundancy (hardware)
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Server with single vios
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Server with redundant vios
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Server with redundant vios and redundant hardware
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Pick the right server

POWER7 RAS Feature Overviev g daioma

- MNot Available

RAS "'El'n - ' U | [ 40 U
Red e ers
Hot Swap DASD & Media /PGl Adapters
Concurre

Redundant / Hot Swap Power Supplies

Dual disk controllers (split backplane)
Processor Instruction Retry

Alternate Processor Recovery

Storage Keys
PowerVM™/Live Part. Mobility/Live App Mobility .
Redundant Service Processors
Redundant System Clocks

Redundant / Hot Swap Power Regulators

| |cle oo ]

Dynamic Processor Sparing

Memory Sparing - - . S
Hot GX Adapter Add and Cold Repair — — p— —
Hot-node Add / Cold-node Repair —_— —_ e -

Hot-node Repair / Hot-memory Add —_ — -

Dynamic Service Processor &System Clock Failover —_— _— _—

Hot-node Repair / Hot-memory Add for all nodes™ —_— _— _—

Enterprise Memory - - -
Hot GX Adapter Repair —_ —_ =
Midplane connection for inter-nodal communication —_ —_— —_—
Active Memory Mirroring for Hypenvisor o — -
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And keep In mind the way it is installed

What is the impact of the repair

e E3

IBM Power 770/780 and 795 Servers
CEC Hot Add & Repair Maintenance
Technical Overview

b
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And keep in mind the way It is installed

Is it possible to do the repair action
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Tooling to help

Live Partition Mobility
Move a running partition from one POWER servertoa  nother
with no application downtime

Reduce planned downtime by Rebalance processing
moving workloads to another server power across servers when
during system maintenance and where you need it
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And OS matters

Exhibit 1: Corporate Enterprise Downtime (Hours per Year)

=3 | UNIX IBM AlX on Power Series [L0-25

0.49
Movell SuSE Linux with Customization % .

Cther Linux (e.9. TurboLinux, Mandriva etc.} m e

UNIX Sun Solaris on SPARC Server IELOSS,

HPUX 11iv.3 Update 4/HP 9000 -?E‘
. 063
Apple Maz CS X 10.5.6 on G4 Macs % . 2009
HP UX 11i v.3 Update 4/HP Integrity 55 @ 2008
Novell SuSE Linux 99%
Red Hat Enterprise Linux m%

Cther Linux with Customization _1 -|5508
Ubuntu —u: 1.69
I ©°
135
Windows Server 2003/Intel m .
Open Source Linux e.q. Debian m 500

0.00 1.00 2.00 3.00 400 5.00 .00
Hou

RHEL with Customization

Windows Server 2008

T 4« Apple MAC OS not included in the survey for 2008

Source: ITIC July 2008

Ref: ITIC 2009 Global Server Hardware and Server OS Reli ability Survey
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High availabllity
&
Disaster recovery
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High availability & Disaster recovery

High availability
when a component of the infrastructuur fails or stop in an
unplanned or planned mode (hardware of software), the
service to the users is not impacted, or impacted in a very

limited scope(only the in-flight transactions that have to be
rolled-back)
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High availability & Disaster recovery

Disaster recovery
-When there is a wide outage impacting serveral or all
components of a location (more than IT), then we call it a
disaster.

-In such situation, all the IT service is interrupted and there is
a decision to be taken by management whether to
restart/recover or not to the alternate remote location. This
can be done within hours or days, with more or less data loss.
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High availability & Disaster recovery

RTO

-recovery time objective
time to recover
example 30 min. The service can be down for 30 minutes
without major impact on the business
this value should be defined by the business not by
technology

RPO

-recovery point objective
data that can be lost during a failure
zero mains than no data can be lost,even in the worst case.
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High availability

High availability: one secured site
-typical two nodes and a storage bay in a data center

HA architecture
-all components are doubled
*Servers
*the storage itself is entirely redundant

Does not protect against
-storage failure
-data center failure

Power your planet
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High availability

Typical architecture with IBM Power HA cluster manager
-apps and DB are both secured by automatically failing over the node

Power your planet
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High availability

In case of node failure
-both APP and DB are hosted by the same node

In case of storage or data center failure
-NO service any more

-Micro partitionning and
Capacity on demand can be used to
avoid performanceconcerns.

-RTO=few minutes
-RPO= no data loss
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Disaster recovery

Disaster recovery: two sites

-typically two data centers in different buildings
*each data center hosts one node and one storage unit

-some kind of mirroring has to be defined between the two
storage units
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Disaster recovery

Data mirroring can be achieved at different levels

-operating systems layer
*LVM mirroring, GPFS replication

-storage layer
*Metro Mirror, Global Mirror

Power your planet
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Disaster recovery

Disaster recovery and LVM mirroring

-example with a standalone database
-DB node protected by PowerHA
-Data mirrored using AlIX LVM mirroring

Power your planet
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Disaster recovery

Disaster recovery and LVM mirroring

-storage failure:no service outage

-AlX LVM still have one good copy
-failover automatic, fallback needs mirror resync
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Disaster recovery

Disaster recovery and LVM mirroring

-primary node failure
-PowerHA is restarting automatically the application on the standby
node
-there is a short service outage
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Disaster recovery

+advantages

-both mirrors are used for read/write

-LVM is using the local copy (preferred) for its reads

no performance degration

-LVM is writing in parallel on the two copies (limited impact)
-no outage in case of storage failure. Managed by LVM, not
by PowerHA

-disadvantages
-distance limited by latency/bandwith
-quorum has to be managed
-short outage in case of node failure ! .
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Disaster recovery

Data mirroring can be achieved at different levels

-storage layer
*Metro Mirror, Global Mirror

Power your planet
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Disaster recovery

Disaster recovery and storage metro mirror

-the mirroring is done by the storage itself
-AlX and the application os not aware about this mirroring

| -the secondary storage
IS a synchronous
copy of the primary

-the disks of the
secondary storage
are not visible
from the nodes.

© 2011 IBM Corporation



IBM Power Systems

Disaster recovery
Disaster recovery and storage metro mirror

-Upon disaster, the service stops, and has to be restarted on the
secondary site/storage
-IBM PowerHA can automate storage administration.
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Disaster recovery

Disaster recovery and storage metro mirror

+advantages
-easy to setup
-common way to protect globally all the data
-defined at the storage level, for all kind op applications and all
operating systems

-disadvantages
-in case of primary storage failure, there is an outage. Then, the
application is restarted on the secondary
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Disaster recovery

*mirroring at the AIX layer (LVM, GPES)
+n0 outage in case of any storage failure
+limited administration to recover
-Valid only for the date using LVM of GPFS, but not for database
with raw devices

*mirroring at the storage layer (metro mirror)
+a single mechanism for all OS (AIX, Windows,...) and all
applications (databases, others), including system disk (rootvg)
-outage in case of primary storage failure
-storage administration to recover after failure
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High availability & Disaster recovery

*keep it simple
-processes are part of HA
-if the HA/DR architecture is too complex, it can be too difficult to
manage with normal administrators skills
-avoid the necessity of expert skills to manage a disaster situation

*refrain from wanting everything
-RTO=0 (no outage)
-RPO=0 (no data loss)

*Find the good balance
-business needs vs costs and complexity
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High availability & Disaster recovery

*think globaly, for all your it
-avoid to use a different HA or DR solution for each of your
application

*create and update HA/DR scenarios and procedures
-do not improvise during a crisis
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PowerHA SystemMirror

Power Systems High Availability Solution
For mission critical application availability through planned and
unplanned outage events

Editions targeted at data center and/or multi-site deployments, value
grows in feature and function with each new release

Shared Storage Clustering Technology  designed for automation
and minimal IT operations.

Deep Integration for simplicity and reliability

PowerHA

Power your planet
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PowerHA SystemMirror Strategy

Deep Integration
Cluster Aware AlX
Kernel based event processing
Centralize cluster topology management

Ease of deployment & ease of use
Systems Director based management
Discovery based deployment
Cluster wide security

Multi-Site & Disaster Recovery
Differentiate with IBM storage

Heterogeneous storage support

Solution Package Optimization
Standard Edition, Enterprise Editions

Power your planet
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PowerHA SystemMirror Editions

PowerHA SystemMirror Standard Edition

Cluster management for the data center
Monitors, detects and reacts to events
Establishes a heartbeat between the systems
Enables automatic switch-over

-/
A

IBM shared storage clustering
Can enable near-continuous application service
Minimize impact of planned & unplanned outages
Ease of use for HA operations

PowerHA SystemMirror Enterprise Edition

Cluster management for the Enterprise
Multi-site cluster management
Includes the Standard Edition function
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Client Need: Data Center

Requirements
Near continuous application service
Recovery Time Objective (RTO) measured in minutes
Recovery Point Objective (RPO) is Zero (no data loss)

Solution Strategy
PowerHA SystemMirror Standard Edition
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Client Need Today: Unified HA/DR Solution

Requirements
HA/DR clustering for data center & multi-site
operations
Automated role-swap operations
Readily demonstrate remote recoverability
compliance

Solution Strategy
Unified clustering solution for data center & multi-
site resiliency
PowerHA SystemMirror Enterprise Edition

Data Center
Power your planet
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IBM Director: PowerHA Management Interface

State-of-the-art interface

2

160" Systems Director Welems rast

No charge plug-in o
Masks complexity o '
Central management
Real-time status o
Smart Assist integration -

Deployment wizards T ==
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IBM® Systems
Director

Power your planet © 2011 IBM Corporation



IBM Power Systems

PowerHA Webcast V19 = =

PowerHA for AIX Resources

PowerHA Website
www.ibm.com/systems/power/software/availability/

HACoC (Availability Factory) hacoc@us.ibm.com
Contact your IBM representative or an IBM Business Partner.

IBM Technology Service Offering for PowerHA SystemMirror XD deployment
http://www-935.ibm.com/services/us/index.wss/offering/its/al000032

Redbooks
PowerHA on AIX (SG24-7739-00)
SG24-7841 IBM PowerHA SystemMirror Enterprise Edition
SG24-7845 IBM PowerHA v7.1
Education: PowerHA for AIX Implementation, Config and Administration AN410
Go to IBM.com/services/learning (search for AN410 or PowerHA)

Education: Lab Services AN44 Extended Distance and Disaster Recovery
http://www-
304.ibm.com/[ct03001c/services/learning/ites.wss/us/en?pageType=course_list&subChapter=194&subChapterl
nd=S&region=us&subChapterName=AlX+high+availability&country=us
http://lpar.co.uk/HA/home.html

GLVM white paper
www.ibm.com/systems/resources/systems_p_os_aix_whitepapers_pdf_aix_glvm.pdf

IBM storage virtualization offerings

) www.ibm.com/systems/storage/virtualization
Wiki

http://www.ibm.com/developerworks/wikis/display/WikiPtype/High%20Availability

Edison Group Paper
http://theedison.com/pdf/2011 Samples IBM PowerHA.pdf

Risk Self Assessment:
www.ibm.com/smarterplanet/us/en/business_resilience_management/overview/index.html?re=2brf24
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More Iinfo

CUMMITUIILY E LA IVIDVIES | TIESE 318 IR NIGET SN (CIEELUT U1 o) ..
www.notesofanerd.com/findex.php?topic=156.0,wap2 - In cache

Download AlIX Movies files on findthatfile.com - [ Vertaal deze pagina ]
WPAR : http://public_.dhe.ibm.com/systems/power/community/aix/AlX Movies/
PartitionMobility wmv - Migel Griffiths. 5 matches found ...

www findthatfile.com/index_php?g=AIX%20Movies - In cache

Grand Hotel Roi Rene Aix en Provence - MGallery Collection in Aix ...
De beste aanbiedingen voor kamers van Grand Hotel Roi Rene Aix en Provence - MGallery
Collection ... Pay movies. Wireless Internet access. Premium bedding. ...

nl.hotels.com/.../grand-hotel-roi-rene-aix-en-provence-mgallery-collection-aix-en-provence-
frankrijk/ - In cache

Aix-en-Provence International Short Film Festival - [ Vertaal deze pagina ]

Mow Playing - Top Movies - Showtimes & Tickets - Trailers - My Movies ... Date: November
23 - December 5 2009 Location: Aix-en-Provence, France ...
www.imdb_com/event/ev0001197/ - In cache

Dreamworks is Newest Studio fo Support Christie/AIX"'s Digital ... - [ Verizal deze pagina |
"With this commitment to release future movies in digital format. ... give full support to

exhibitors participating in Christie/AIX's digital cinema rollout ...

www_christiedigital com » ___» Press Releases - In cache - Vergelijkbaar

Amazon com: A High-Resolution Audio Experience [AIX RECORDS ... - [ Vertaal deze paginza ]
Amazon.com: A High-Resolution Audio Experience [AIX RECORDS]: Movies & TV. ... the

Internet Movie Database, which is visited by millions of movie and tv ...

www.amazon.com » Movies & TV » Westerns - In cache - Vergelijkbaar

L' ltaliana in Algeri (Festival d'Aix-en-Provence)eet” . Movie and ... - [ Vertaal deze pagina ]
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More Iinfo
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Questions ?
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More Info
Please contact me:

Tonny Bastiaans

Tonny bastiaans@nl.ibm
.com

+31651380133
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Thank you !
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