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INTRODUCTION 
Oracle Maximum Availability Architecture (MAA) [1] is Oracle's best practices 
blueprint based on proven Oracle high-availability technologies and 
recommendations. The goal of MAA is to remove the complexity in designing the 
optimal high-availability architecture.  This paper focuses on: 

• MAA features 

• MAA benefits 

• Best practice estimates of recovery time for different planned and 
unplanned outages 

• A roadmap for leveraging MAA collateral 

Although MAA encompasses the entire application and its various layers, this paper 
focuses on MAA benefits and best practices for the Oracle Database.   

MAA BACKGROUND 
Businesses today operate in a highly networked, 24x7 global economy. They cannot 
afford to be down, and the IT systems supporting today’s businesses have to be 
reliable and always available. However, as more system capabilities are introduced, 
IT managers, architects, and administrators often find it difficult to integrate a 
suitable set of features to build the unified high availability (HA) solution that fits 
all of their business requirements. In the absence of any clear and cohesive 
direction, IT managers often rely on hiring a team of consultants and go through 
hundreds of pages of documentation to determine the appropriate HA systems 
configuration, that in turn - may, or may not solve their unique business availability 
needs. 

This is where MAA comes in. MAA has been conceptualized with the philosophy 
that designing an HA system should not be complex, and should not involve any 
guesswork. With this goal, the MAA framework provides various in-depth best 
practices using Oracle’s proven HA and grid-computing technologies to help 
maximize systems availability and meet the highest SLA requirements for a 
business. 
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MAA FEATURES 

• MAA includes HA best practice recommendations for a comprehensive set 
of Oracle products, including Oracle Database, Oracle Application Server, 
Oracle Applications, Oracle Collaboration Suite, Grid Control. These best 
practices include architectural, configuration, and operational best practices.    
This paper focuses on the Database only. 

• MAA considers various business Service Level Agreements (SLAs) to make 
these best practices as widely applicable as possible. 

• MAA leverages grid concepts to use commodity servers and resilient low-
cost storage to provide a computing infrastructure that is more resilient, is 
lower cost, and delivers a higher quality of service than traditional 
computing architectures. 

• MAA evolves with new Oracle versions and features. 

• MAA is hardware and operating system independent. 

MAA BENEFITS 
• MAA reduces the implementation costs for a highly available Oracle system 

by providing detailed configuration guidelines. The results of performance 
impact studies for different configurations are highlighted to ensure that the 
chosen high-availability architecture can continue to perform and scale 
according to business needs. 

• MAA also reduces acquisition, management, and support costs for a highly 
available Oracle system by using standard Oracle features to replace and 
provide enhanced functionality traditionally provided by non-Oracle 
technologies (for example: third-party file systems, volume managers, cluster 
software, remote mirroring, backup and recovery, systems management, 
etc.). 

• MAA reduces possible costs of downtime by providing best practices to 
prevent, eliminate or minimize downtime that could occur because of 
scheduled and unscheduled outages such as human errors, system faults and 
crashes, maintenance, upgrades, data failures, corruptions, and disasters. 

• MAA gives the ability to control the length of time to recover from an 
outage and the amount of acceptable data loss under disaster conditions 
thus allowing mean time to recovery (MTTR) to be tailored to specific 
business requirements. 

• MAA gives the ability to detect and repair from unscheduled outages in 
seconds.  MAA provides solutions and practices to eliminate or reduce 
downtime from planned maintenance. 

• MAA also recommends operational best practices to minimize downtime.   
The key operational practices are: 
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o Document and communicate Service Level Agreements (SLA). 

o Establish change control and security procedures to maintain the 
stability of the system. 

o Create test environments that can accurately mimic the 
production activity to test changes and prevent problems before 
affecting the production systems. 

o Leverage Grid Control to detect and proactively react from 
potentially failures and problems. 

o Leverage MAA recommended repair strategies and create an 
outage and repair decision tree for crisis scenarios using the 
recommended MAA matrix. 

o Automate and optimize repair practices to minimize downtime by 
following MAA best practices. 

MINIMIZING PLANNED AND UNPLANNED DOWNTIME WITH MAA 
Table 1 shows the recovery times for unplanned outages that you can attain when 
using the MAA best practices. 

Table 1: Attainable Recovery Times for Unplanned Outages 

Outage Type MAA Enabling Technologies 

Computer failure No downtime Real Application Clusters (RAC) 

Storage failure No downtime Automatic Storage Management 
(ASM) 

Human error < 30 minutes Flashback Technologies 

Data corruption No downtime 

 

< 30 seconds 

Hardware Assisted Resilient Storage 
(HARD) if applicable 

Data Guard  

Site failure < 30 seconds Data Guard 

 

Table 2 shows the attainable recovery times for all types of planned downtime for 
MAA. 
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Table 2: Attainable Recovery Times for Planned Outages 

Outage Type MAA 
Enabling 
Technologies 

System changes  No downtime Dynamic Resource 
Provisioning 

System level upgrade No downtime RAC 

Cluster or site wide 
upgrade 

Seconds to 5 
minutes 

Data Guard 

Storage migration No downtime ASM 

Database one-off patch No downtime RAC when 
applicable 

Database patch set and 
version upgrade 

Seconds to 5 
minutes 

Data Guard with 
logical standby when 
applicable 

System 
changes - 
Rolling 
Upgrades

Platform migration Minutes to hours Transportable 
database, 
transportable 
tablespace or 
Streams 

Data changes  No downtime Online 
Reorganization and 
Redefinition 

 

A ROADMAP FOR USING MAA BEST PRACTICE PUBLICATIONS 
MAA publications consist of a series of architectural, configuration, and operational 
HA best-practice blueprints on various Oracle technologies. For example, Figure 1 
represents an HA architecture involving the Oracle Database and Oracle 
Application Server. 
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Figure 1: Oracle Maximum Availability Architecture 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
The architecture shown in Figure 1 involves identically configured primary and 
secondary sites: 

• The primary site contains multiple application servers and a production 
database using Oracle Real Application Clusters (RAC) to protect from host 
and instance failures.  

• The secondary site also contains similarly configured application servers, 
and a physical standby database or a logical standby database kept 
synchronized with the primary database by Oracle Data Guard.  

Clients are initially routed to the primary site. If a severe outage affects the primary 
site, Data Guard fails over the production database role to the standby database, 
following which clients may be directed to this new primary database at the 
secondary site, thereby resuming business availability. 
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Refer to the MAA OTN website [1] for all our current MAA publications.  The 
recommended roadmap for using MAA publications for Oracle Database 10g 
Release 2 is as follows: 

• Oracle Database High Availability Overview [2] 

o Provides an overview of High Availability 

o Describes the available Oracle high-availability solutions and 
features 

o Describes high-availability requirements and service-level 
agreements 

o Describes the recommended high-availability architectures 

o Describes how to choose between the recommended 
high=availability architectures 

o Provides a high-level outage and repair matrix for both planned 
and unplanned outages for each HA architecture 

o Provides how we compare with typical third-party architectures  

• Oracle Database High Availability Architecture and Best Practices [3] 

o Provides configuration best practices 

o Provides management best practices to detect, manage and repair 
from outages optimally or to minimize downtime 

• Focused HA Best Practice papers and presentations [3] 

In-depth detail, comparisons, and analysis about MAA topics, including: 

o Disaster Recovery (network, physical standby, logical standby) 

o Backup & Recovery 

o Storage Management 

o Low-cost Storage 

o Client Failover 

o Mid-Tier HA 

o HA for Oracle Applications, Oracle Collaboration Suite, and 
Enterprise Manager 

• Customer Experiences and Case Studies 

o High Availability Case Studies [4]  

o Data Protection: Oracle Data Guard, It’s Not Just About 
Disasters [5] 
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o Implementing the Maximum Availability Architecture on Dell 
PowerEdge Servers and Dell/EMC Storage over Wide Area 
Networks [6] 

REFERENCES 
1. Oracle Maximum Availability Architecture website on OTN 

http://www.oracle.com/technology/deploy/availability/htdocs/maa.htm 

2. Oracle Database High Availability Overview (B14210-01) 
http://download-west.oracle.com/docs/cd/B19306_01/server.102/b14210/toc.htm 

3. Oracle Database High Availability Architecture and Best Practices (B10726-02) 

Oracle Database 10g Release 1: 
http://download-west.oracle.com/docs/cd/B14117_01/server.101/b10726/toc.htm 

Oracle Database 10g Release 2: 
To be published and posted on the MAA OTN website (see Reference 1) 

4. High Availability Case Studies 
http://www.oracle.com/technology/deploy/availability/htdocs/HA_CaseStudies.html 

5. “Data Protection: Oracle Data Guard, It’s Not Just About Disasters” 
http://www.oracle.com/technology/deploy/availability/htdocs/dataguardprotection.html 

6. “Implementing the Maximum Availability Architecture on Dell PowerEdge 
Servers and Dell/EMC Storage over Wide Area Networks” 
http://www.dell.com/downloads/global/power/ps2q05-20040265-Rad.pdf 

7. Hardware Assisted Resilient Data (HARD) Initiative: 

• Oracle Clusterware and Oracle Real Application Clusters Administration and 
Deployment Guide (B14197-03) 
http://download-
west.oracle.com/docs/cd/B19306_01/rac.102/b14197/hafeats.htm#sthref428 

• Oracle Database High Availability Overview (B14210-01) 
http://download-
west.oracle.com/docs/cd/B19306_01/server.102/b14210/hafeatures.htm#sthref54 

8. Oracle Data Guard Concepts and Administration (B14239-01) 
http://download-west.oracle.com/docs/cd/B19306_01/server.102/b14239/toc.htm 
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