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Hoe bereik je de hoogst mogelijke 
beschikbaarheid met POWER 

systemen en AIX.
Van single point of Failure naar redundancy, naar Hig h 

Availability en Disaster recovery

tonny_bastiaans@nl.ibm.com
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Standard server with redundancy (hardware)

server storage
adapter

Power
supply

networknetwork

Power
outlet

Storage devices

Power
supply

netw
orkadap

netw
orkadap

storage
adapter

Power
outlet



© 2011 IBM Corporation

IBM Power Systems  

Power your planet

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
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And keep in mind the way it is installed

What is the impact of the repair 
action
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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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� Rebalance processing 
power across servers when 

and where you need it

� Reduce planned downtime by 
moving workloads to another server 

during system maintenance
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Live Partition Mobility
Move a running partition from one POWER server to a nother 

with no application downtime

Tooling to help
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And OS matters

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

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 & Disaster recovery

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
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High availability & Disaster recovery

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

app db

Power ha cluster

storage
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High availability & Disaster recovery

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

App
db db

Power ha cluster

storage
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High availability & 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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High availability & Disaster recovery

Data mirroring can be achieved at different levels

-operating systems layer
*LVM mirroring, GPFS replication

-storage layer
*Metro Mirror, Global Mirror
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Power ha cluster

storage

Standby
db

Primary
db

storage

High availability & Disaster recovery

Disaster recovery and LVM mirroring
-example with a standalone database
-DB node protected by PowerHA 
-Data mirrored using AIX LVM mirroring

Building A Building B
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High availability & Disaster recovery

Disaster recovery and LVM mirroring
-storage failure:no service outage
-AIX LVM still have one good copy 
-failover automatic, fallback needs mirror resync

Power ha cluster

storage storage

Primary
db

Standby
db

Building A Building B
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High availability & 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

Power ha cluster

storage storage

Primary
db

Standby
db

Building A Building B
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High availability & Disaster recovery

Disaster recovery and LVM mirroring
+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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High availability & Disaster recovery

Data mirroring can be achieved at different levels

-operating systems layer
*LVM mirroring, GPFS replication

-storage layer
*Metro Mirror, Global Mirror
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High availability & Disaster recovery

Disaster recovery and storage metro mirror

-the mirroring is done by the storage itself
-AIX 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.

storage
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storage
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High availability & 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.

.

storage

Node
B
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High availability & 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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High availability & Disaster recovery

*mirroring at the AIX layer (LVM, GPFS)
+no 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



© 2011 IBM Corporation

IBM Power Systems  

Power your planet

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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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 SystemMirror
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Deep Integration
� Cluster Aware AIX
� 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

PowerHA SystemMirror Strategy
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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

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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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 

Remote Site

Client Need Today: Unified HA/DR Solution
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IBM Director: PowerHA Management Interface

State-of-the-art interface

� No charge plug-in
� Masks complexity
� Central management 
� Real-time status
� Smart Assist integration
� Deployment wizards
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PowerHA Webcast V1.0

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/a1000032

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/jct03001c/services/learning/ites.wss/us/en?pageType=course_list&subChapter=194&subChapterI
nd=S&region=us&subChapterName=AIX+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 info
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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 !!


